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ABSTRACT 
In recent years, economists have interested themselves in the development 
of a theory of human capital which would complement the theory of physical 
capital and enable capital theory as a whole to make a more satisfactory 
contribution to the understanding of the nature and problems of economic 
growth. This trend has compelled us to recognise the economic aspects of 
education, health and other welfare measures which contribute to the formation 
of human capital. 
T.W. Schutz in his paper "Reflections on Investment in Man" concerns 
himself mainly to the role that investments in man plays as a source of 
economic growth. It is generally agreed that conventional measures of inputs 
are inadequate for studying growth. They fail to take into account the 
improvements in the capabilities in man. They include schooling, learning on 
the job advances in health and growing stock of information about the economy. 
Denison (1962) also carried out a study based on historical comparisons 
and concluded that about 21% of the economic growth in the United States 
between 1929 and 1957 could be attributed to education. Though no 
satisfactory method has been found to determine exact quantitative measure of 
the contribution of education to economic growth, its importance to economic 
development cannot be ignored. 
T.W. Schultz in his various studies on human capital has emphasized that 
their exists strong empirical regularities between educational attainment of 
population and their productivity and performance in both market and non-
market production 
Education provides trained personnel with varying skills required for 
development task, without them the productive machine will simply not move 
and hence returns from this sector of in vestments are enormous. 
In this study we have tried to study the role education plays in the 
economic development of the country, through formation of human capital. We 
concentrate mainly on higher education. Though the period of study was since 
1951, but the non availability of comparable data compelled us to take the 
period of reference as 1961. It was only after the establishment of University 
Grants Commission that a more regular flow of data especially that of 
enrollment of students in higher education could be compiled. 
The thesis is divided into four chapters. In the first chapter a general 
introduction about the topic under study is given with the objectives and 
limitations. Chapter 11 deals \\ith the survey of relevant literature and in Chapter 
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III we present an analysis of human capital formation, scope of education and 
its development in India since 1960. Besides, the chapter also concerns itself 
with the contribution of education to development and how growth in education 
and economic development are related. 
Lastly Chatper IV consists of the summary and conclusions of our study. 
Economic growth of a steady nature has been the goal of most countries. 
In recent years, in India also efforts were made to regulate the growth of higher 
education to ensure that higher education grows in response to the genuine 
needs of the society for trained manpower, with appropriate levels of 
professional training, skills and specialization or general educational 
attainments. 
In keeping, with this there was enormous growth in educational 
institutions and also enrolment rates. The number of universities and colleges 
have increased manifold since independence. In 1947 there were only 20 
universities and 700 colleges, but at the end of 1993-94 there were 197 
universities including deemed universities and institute established under state 
legislature. The number of colleges for the same year was 8210. 
The growth in student enrolment has occurred at a moderate but steady 
rate, with the compound rate of growth of enrolement working out to 4.2 
percent per annum for the past twent>' years. 
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The majority of students in the higher education system are enrolled for a 
variety of courses at the undergraduate level. The students at this level 
constitute an estimated 88 percent of all students in our colleges and 
universities. The percentage of students enrolled for Master's level courses is 
8-9 per cent.while a very small proportion (0.9 - 1.1 percent) of the students in 
the institutions of higher education are doing research. 
The stagewise distribution of students has remained virtually unchanged 
during the last three decades. 
The distribution of students across faculties shows that around 40 percent 
of students in higher education are in the Faculty of Arts, enrolled for courses 
in Social Science, History-. The enrolment in Science faculty was more in 
1960's (30 percent) but has declined in 1990's (20 percent). 
The enrolement for courses in Medicine and Engineering have increased 
at a modest rate of around 3-4 percent only. 
Another field of study which needs more emphasis in our economy is 
Agriculture and Veterinar\ Sciences. Given the agricultural background of our 
economy the enrolment in these courses should be more but what we find is 
that over the years enrolment in these two areas of specialization are only 1-2 
percent. 
To evaluate education as a form of investment in human capital, it is 
necessary to take into account total costs of education. It also includes forgone 
earnings. It is an opportunity cost of going to school and college and not 
joining the labour market. Foregone earnings are omitted in our planning and 
financing approach to higher education which distorts our view of the 
economics of higher education. In our study we have estimated the foregone 
earnings on the assumption that there is no unemployment. The compound 
growth rate of these foregone earnings for the period 1961-90 shows that it 
has increased by 7.1 percent for graduates, 6.5 percent for post graduates and 
7.5 percent for Researchers. 
These foregone earnings form 98 percent of the total costs, and hence are 
a very significant component of the costs of education. 
To the sum of foregone earnings we have added the expenditure incurred 
on maintenance of staff, equipment, books and journals, and arrive at total 
costs of higher education. 
When we analyze the total costs of higher education as percent of Net 
national product then we observe that it has been very low in the sixties but 
increased significantly over the years till 1970-71. Thereafter it remained at 
0.32-0.34 percent of Net national product in 1990-91. 
Therefore the resource cost of higher education as percent of net national 
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product is extremely low though its is very important for economic 
development. 
The coefficient of correlation between growth in education and economic 
development has been computed. A priori there seems to be a high correlation 
between education and a country's level of economic development as expressed 
by net national product. 
We have run a simple regression analysis to observe the relation between 
enrolment of students in various stages of education in India and the level of 
economic development as expressed by its net national product. On the basis of 
time series data since 1961 (given in appendix) we have assumed that enrolment 
is a linear function of per capita net national product. 
By applying ordinary least square method we obtained the following 
results for different levels of studies. 
The coefficient of determination (R )^ for all the three stags of studies is 
very high (R* = 0.93). This was expected as we have taken onl> one independent 
variable. The sign of the coefficient of net national product has come out to be 
positive and is statistically significant at 5% level of significance. 
This clearly shows that enrolement number is positiveh- related to net 
national product i.e. as net national product of a countr>' increases the 
enrolment number also increases. 
Another interesting thing which can be noticed from the equations is that 
the magnitude of the coefficient of net national product is highest (27.02) for 
the undergraduate level which declines to (2.99) for post graduate level and is 
lowest (0.39) for Research level. 
From this we may infer that variations in enrolement number due to 
change in net national product is much more (around 27%) in the case of 
undergraudate students whereas this variation is much lower (3%) for 
postgraduate level student and is minimum (0.4%) for research level. 
This phenomenon may be due to the fact that as there is more development 
and creation of more job opportunities a large number of student find 
employment and hence do not pursue higher levels of education like research. 
The growth of the tertiary sector which generates employment for graduates 
more may be responsible for less enrolment in postgraduate level and even 
fewer in research level. 
Though this particular analysis is ver\' limited in scope and has given us a 
rough idea about the dependence of enrolment on net national product because 
we know that enrolment does not depend entirely on income levels. The 
relationship that we have obtained may be due to the time series data i.e. we 
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night have obtained the spurious correlation between the two variables. To get a 
more better result some advanced econometric techniques are requried. 
The two variables have indeed moved in the same direction over the years 
showing that education plays an important role in the economic development of 
a country. 
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PREFACE 
Economists during the past three decades have been paying increasing 
attention to the role of human capital in the process of economic development. 
The economists are suggesting that developing countries must increase 
investment in social sector. 
The concept of human capital can be applied not only to education and 
training but also to the quality and productivity of the labour force which raises 
future income levels. A number of economists like T.W. Schultz, Denison, 
Mincer, G.S. Becker have emphasized the contribution of education to 
economic growth. 
Most of the studies conducted so far have been in developed countries 
like United States and such empirical work has not been done for the Indian 
economy, may be because of non-availability of reliable and accurate data. 
In the present study we concentrated on Higher education to demonstrate 
the role of education in economic development of the countr>'. 
The study is divided into four sections. The first section is the 
"Introduction" which outlines the importance, objective, scope and limitations 
of the study. We have made certain assumptions for the purpose of our study. 
Besides, secondary data has been used and should be taken with all its 
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shortcomings. Section II contains detailed analyses of the theoretical and 
empirical work done in the field of human capital formation. In section lU we 
have analyzed the relationship between education and economic development 
of India since 1961. Though the period of study was from 1951 but due to 
unavailability of comparable data the year of reference has been taken as 1961. 
A priori there seems to be a high correlation between education and a country's 
level of economic development as expressed by net national product. The final 
chapter is by way of the recapitulation of the main findings in each section. 
Finally a select Bibliography has been appended. 
At the end I wish to record my debt of gratitude to all those who helped in 
this work. It is difficult to enlist individually all my tutors and friends who 
assisted me, but I would like to thank Prof. Naseem Zaidi, Chairman Dept. of 
Economics for his encouragement and in particular my supervisor. Mr. A 
Mannan Siddiqui, Dept. of Economics A.M.U., for his faith and confidence in 
my abilit>', making it possible to contribute in small measure to the respectable 
collection of work already done in this field. I would also like to record my 
heartfelt thanks to Prof. Mahmood A. Raaz. Ex-Chairman. Dept. of Economics, 
whose original idea it was that I should work on this aspect of economics. I am 
deeply indebted to Prof. Ashok Mittal, Dept. of Economics for helping me with 
computational work and was more than willing to listen to nn problems and 
Ul 
encourage me to finish it as early as possible, without his guidance and active 
support this thesis would not have actualized. My thanks are also to Mr. Owais 
Khan for his care and efficiency in typing this script; to the seminar incharge 
Dept. of Economics and staff of Maulana Azad library for giving access to 
material, to the office staff Dept. of Economics for their cooperation. 
This thesis would not have seen the light of the day withoutthe persistent 
encouragement and inspiration of my parents. It was the good humour, patience 
and understanding of my husband, brothers, sister and my little children which 
made the completion of this work possible. My grateful appreciation is due to 
them. 
Date l^QU. ^cxvD • I 
Aligarh Zeba Sheereen 
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INTRODUCTION 
The role of education in economic development has always been 
recognized by economists, but earlier economists could not incorporate 
education in the formal core of analysis. 
The economics of education is a branch of economic theory which 
has developed nq)idly since 1960's, but has a long history. Several oj^ the 
classical economists writing in the eighteenth and nineteenth century 
including Adam Smith, AHfiied Marshall and John Stuart Mill drew attention 
to the importance of education. There is the powerful dictum of Marshall 
that "knowledge is our most powerful engine of production."* 
The revival of interest in the concept of investment in human capital 
developed in the U.S. and U.K. in the late 1950's and early 1960's and 
stimulated new interest in the question of relationship between education 
and economic development. Since that time there has been tremendous 
growth of research and publications in the area of the economics of 
education. Efforts have been made to study the contribution of education 
to economic growth, the profitability of investment in education, the 
role of educated manpower in economic development, the costs of 
I. H.W. Singer: "International development; Growth and change, McGraw Hill 
Book Company. New York, Toranto, London, 1964, p.66. 
education, and financing of education etc. 
In economic development the fundamental problem is the creation of 
the capacity to generate wealth rather than create wealth. This capacity 
lies in the people of the country and consists, of brain power. It was 
Irving Fisher, a great economist, who stated tiiat all scarce resources tiiat 
render economic services are forms of capital and that the services from 
the total stock of capital at a given date are the available income 
streams. Thus economic growth is a consequence of additions to quality 
and quantity of the stock of capital. 
The common view of capital was confined to material things but 
physical capital accounts for a small part of the total stock of capaital in 
countries that have achieved a high level of per capita income. 
Physical capital itself consists in large part of knowledge because it 
is advances in knowdedge that have made computers and other machines. 
The improvements made in physical capital overtime were possible due to 
advances in knowledge. 
Lack of physical capital especially infi-astructure was initially thought 
to be the critical constraint on development. Later, the contribution the 
human capital makes to development came to be emphasized. Research on 
the productivity of education has elucidated the Unk between human capital 
and economic development. Most important work in this area was done 
by T.W. Schultz, "Investment in Human Capital", in 1961 and later by G.S. 
Becker "Human capital; A Theoretical and Empirical Analysis witii Special 
Reference to Education," in 1964. Accumulation of human capital 
emerges from all this work as one of the most important and powerful 
engine of development. 
The concept of human capital refers to the fact that human beings 
invest in themselves by means of education, training, health and other 
activities which raises their future income by increasing their life time 
earnings. Economists use the term "investment" to refer to expenditure on 
asset wiiich will produce income in the future and contrast the investment 
expenditure with consumption, which produces immediate satisfaction but 
does not create future incomes. Assets which generate income in the 
future are called capital. 
The formation of human capital by education has been high on the 
research agenda of an increasing number of economists. It is because the 
effects of education on economic activities are pervasive. In the words of 
Prof Myers and Prof Harbison, tiie broadening of the capacities of man, 
the extension of his knowledge and the upgrading of his skill may lead to 
the available road to "economic development" which results only from 
action. Hence the improvement of educational level and the betterment of 
health of population, plays a crucial role in the development of 
underdeveloped countries. ^  
The concept of human capital also helps in understanding the 
productivity of labour. 'It was often taken for granted that technical 
progress automatically follows the accumulation of mere capital and 
ignored the consideration of state of knowledge as an important 
complementary factor in the process of production. If a new machine of 
superior technique is installed then due importance has to be given to the 
personnel who would maintain and operate it. Thus accumulation of capital 
is wasteful unless accompanied by complementary investment in human 
capital. 
The importance of the human capital was also realized v\iien studies 
on national income were conducted. The increases in national income 
were larger than can be explained by mere increases in land, in physical 
reproducible capital and in manhours. Investment in human capital 
provided the explanation for this increase in national income. An 
economic growth rate of 7-8 percent is not possible without 10-12% of 
industrial growth and industrial growth of this level can be sustained only 
with substantial investments in human resources. 
The full use of human capabilities require considerable investments 
in human beings and the returns from such investments are extremely 
2. M. Bala Subraminiam, "^"Investment in Human Resources'' in Indian economic 
association, 48* Annual Conferoice Baiaras, 1965, p. 10. 
hi^ . A World Bank study shows private returns to primary education as 
high as 43% in Afiica, 31% in Asia and 32% in Latin America 
Investment in human capital thus increases peoples productivity and 
enhances the chances of their employment by raising the potential for 
future economic growth. 
The developing countries have made great advance in education over 
the past two decades. Most of the schools built in developing countries 
are public schools that are financed and staffed by the government. 
India too realized the importance of educating its population for 
rapid economic development and made concerted effort in this direction. 
For our study here, we have concentrated mainly on higher education 
and its role in India's economic development. 
This chapter consists of three sections. Section I deals with growth 
of education in India, Section n with the objective and sources of data 
and Section IQ with the concluding remarks. 
1.1 Growth of Higher Education In India 
During the past decades there has been phenomenal expansion of 
educational facilities in India. This expansion and diversion had been 
carried out steadily through the years. 
Indian higher education as it developed in the 19th century was 
obviously influenced by British models. The educational policies were 
designed to serve mainly British colonial interests. Higher education also 
remained mostly concentrated in and around metropolitan port towns of 
Calculatta, Bombay and Madras. Everywhere higher education was more 
widespread amongst men than women and in urban areas rather dian rural 
areas. ^  
In independent India, higher education had to serve objectives quite 
different from those of colonial period. The obvious need was for 
building up a self reliant and growth oriented economy, an integrated 
nation and forward looking egalitarian society. Higher education was 
rightly considered to be the major instrument for effecting modernisation 
of tradition. The linkage between education and development and the 
creation of literate and skilled work force was recognized by educational 
plarmers. Expansion of elementary education and strengthening higher 
education came to be simultaneously emphasized. •* 
The percentage of students in higher education to the total 
population in age group 17-23 years increased from 0.8 percent in 1950-
51 to 4.8 percent in 1980-&1 and above 6 percent in 1991-92. 
In 1992-93 there were 48,04,773 students of whom 88% were in 
3. Commonwealth Universities Year Book 1995-96, Association of Commonwealth 
Universities: . Vol, I London, 1996. 
4. Jbid. 
undergraduate courses. For the same year enrolment in arts was 40.4%, 
science 19.6%, commerce 21.9%, engg/technology 4.9% medicine 3.4%, 
and agriculture and veterinary science 1.4% of the total enrolment. 
Enrolment of Women; 
It is now recognised beyond doubt that sustainable development of 
an economy is related to the development of women. Where women have 
advanced, economic growth has been steady. This is especially so because 
social returns of a woman's education go far beyond individual welfare, it 
acts as an agent of national development through improvements in the 
standard of health hygiene, reduction in child mortality rate, increase in 
labour productivity, decline in fertility rate, greater political empowerment 
and improved sense of nationality. 
In India, girls education is constraint by various economic, social, 
cultural, political and educational factors. But inspite of these limitations, 
we find that women's enrolment in education especially higher education 
has made remarkable progesss and their numbers in various institutions of 
higher education has increased. 
Table 1.1 
No. of Women per Hundred Men 
1950-51 1960-61 1980-81 1990-91 1995-96 
Total women enrolment 40 150 748 1437 2191 
(in tiiousand) 
No.of women per 14 23 NA 48 52 
hundred men 
Source: University Grants Commission - Aimual report 1995-96. 
It can be seen from the table that women enrolment has increased 
from 0.40 lakhs in 1950-51 to 14.37 lakhs in 1990-91, recording an 
increase of more than 36 times over the forty year period. The number 
of women enrolment has increased to 20.65 lakhs in 1994-95 and 21.91 
lakhs in 1995-96. As the data shows the number of women enroled per 
hundred men also registered an increase during the period 1950-51 to 
1995-96. 
It was quite low in 1950-51 only 14 women per hundred men, but 
thereafter there was a change and in 1960-61 it was 23 women per 
hundred men and in 1975-76 the figure stood at 33 women per hundred 
men. In 1990-91 there were 48 women enrolment per hundred men and 
in 1995-96, it was 52 women enrolments per hundred men. Thus this 
time women enrolment had increased significantly. 
Table 1.2 
Growth in enrolment of women 
Total enrolment women enrolment %age of women 
enrolment 
1961-62 9,80,380 
1970-71 26,11,292 
1980-81 27,52,437 
1990-91 44,25,247 
1,69,627 
5,59,522 
7,48,525 
14,36,887 
17.3 
22.6 
27.2 
32.5 
Source: University Grants Commission - University development in India: 
Basic facts and figures— various issues. 
The women's enrolment as a percentage of total enrolment has 
consistently increased over the years. At the time of independence, 
women constituted only 9.3% of all students in institutions of higher 
education, but this percentage of women student emoUed in colleges and 
universities increased to 17.3% in 1961-62 and 18.5% in 1962-63. 
The growth rate has continuously shown an increasing trend albiet 
very slow. In 1970-71 the percentage of women enrolment to total 
enrolment was 22.6% and for 1980-81 this was 27.2%. Therefore, in the 
whole decade, the increase in enrolment was only of 5%. Similarly, for 
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1990-91 the figure was 32.5% and increase of only 5% again for the 
whole decade. 
Sex-wise the distribution of enrolment at different stages of study 
reveals Aat since 1960's tiie enrolment of women as percentage of total 
has been going up at all levels viz. graduate, post-graduate and research 
levels. 
Table 1.3 
Stage-wise enroiment of women 
Year Graduate Post graduate Research 
1980-81 
1990-91 
1994-95 
27.2 
32.3 
33.6 
28.2 
34.2 
35.6 
27.3 
36.7 
38.5 
1995-96 34.1 34.0 39.2 
The data in the table above shows that at the graduate level, 
enrolment of women as percentage of total enrolment increased from 
27.2% in 1980-81 to 32.3% in 1990-91 and to 33.6% in 1994-95 and 
34.1% in 1995-96. 
Similarly at the postgraduate level, the corresponding increase was 
from 28.2% to 34.2% and 35.6% in 1994-95. It however, fell marginally 
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to 34.0% in 1995-96. At the research level the increase was 27.3% to 
36.7% and to 38.5% in 1994-95 and 39.2% in 1995-96. 
It is interesting to note that the percentage of women enrolment at 
the research level has increased faster then percentage enrolment at other 
levels. 
However the increase in women's enrolment show a healthy trend in 
the sense that the incidence of their enrolment has uniformally increased 
at all levels of education. 
The faculty wise breakup of data about women students is not 
available for all tiie years under study. 
In keeping with the quantitative expansion in enrolment, there was 
also an increase in the number of educational institutions in India. The 
number of universities shot up from 27 in 1950-51 to 196 in 1991-92 
and 207 universities at the end of 1995-96 and the number of colleges 
(general education) increased from 498 to 5,058 during the same period 
and 9278 at the end of 1995-96. 
Apart from the need of higher education for development and turning 
out trained and skilled manpower, the pressure from those classes who 
were denied higher education for centuries and regard it as passport for 
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jobs and the push exerted from below by the rapid expansion of school 
education account for the swift growth of higher education in post-
Independent India. 
The number of primary schools increased from 210 thousand in 
1950-51 to 566 thousand in 1991-92, higher secondary schools from 
17 thousand to 82 thousand in the same years. 
The enrolment in these two institution also increased very rapidly. 
The number of pupils in primary schools and secondary schools in 1950-
51 were 192 lakh and 12 lakhs respectively. Their number in 1991-92 
were 1,015 lakhs and 212 lakhs correspondingly. 
While it is important that enrolment at the university level increases 
so that we may keep pace witii the developed countries of the world, it 
is equally important that this rate has some correspondence with the rate 
of economic growth. 
During the decade 1960-61 to 1969-70 university enrolment 
increased by roughly 12-14% per annum creating such problems as 
educated unemployment in the country and dilution of facilities in 
institutions of higher education. The growth dropped to 5.9% in 1974-75 
and to 2.1% in 1978-79 and picked up to 4.1% in 1989-90. But since 
1990-91 it has remained at 5.1% per annum. 
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The stage-wise enrolment at the graduate, post graduate and diploma/ 
certificate levels has shown a consistent trend. The enrolment at graduate 
level increased from 45,1% in 1960-61 to 87.2% in 1980-81 and 88.1% 
in 1989-90 and to 88.2% in 1995-96. 
But the enrolment at postgraduate and research level has increased 
slowly in India. It increased from 5.7% in 1960-61 to 9.9% in 1980-81 
and 9.5% in 1989-90 and 9.4% in 1995-96 for the postgraduate classes. 
Similarly, for research level the increase has been of 0.5% to 1.2% and 
1.1% during the same period and it has also remained same in 1995-96. 
As far as faculty-wise enrolment is concerned, we observe that 
maximum increase has been in the enrolment in Arts, followed by 
Science. The enrolment in Medicine, Engg./Technology and Law increased 
at the rate of 3.4%, 4.9%, 5.3% which is not adequate for any 
developing country because these branches provide the critical skills 
which are so essential for economic development. 
Thus despite a quantitative improvement in enrolment, we find that 
those strategic skills which are most crucial for developing countries 
have failed to keep pace with the demand for them. 
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1.2 Objectives, Data Sources, Limitations and Plan of Study 
1.2.1 Objectives of the study: 
The present study is an attempt to examine the role education bets 
played in the economic development of India during the period 1960-90. 
Earlier the period of study was since 1951 but due to nonavailability of 
comparable data since 1951, we have now taken 1961 as our base year. 
Moreover, it was only after the establishment of University Grants 
Commission in 1956, that accurate data about the eiu^olment of students 
was made possible. The Net National income data is at factor cost and 
1980-81 prices. 
As the country develops, the contribution of education in national 
income also increases. We have in our study concentrated on higher 
education and tried to analyse how increase in higher education is inter 
linked with the increase in national income over the years. There is a 
higher level of correlation between enrolment in education (and hence 
investment in education) and a country's level of economic development as 
expressed by GNP per capita. 
1.2.2 Nature and source of Data; 
The data used for our study here is largely secondar\ in nature. The 
sources of data include Government of India's Publications. However, the 
major part consists of University Grants Commission's Aimual Reports and 
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Other Publications such as University Development in India: Basic facts 
and figures. 
Data has also been obtained from the publications of Centre for 
Monitoring Indian Economy. The figures of salary structure has been 
obtained from Swamy's Handbook and is based on Fourth Pay Commission 
Report. 
1.2.3 Limitation of the Study: 
The work done so far on education estabUshes the fact that education 
is a very important factor in economic growth. However, if one attempts 
to use it as a guide to determine resource allocation, then we encounter 
serious difficulties, especially in developing countries. This is so because 
the data used is from developed countries where educational system are 
well organised and effectively linked to their socio-economic needs and 
already have a lively employment market. 
On the other hand, opportunity costs of students and teachers is low 
in developing countries because real resources are not to be withdrawn 
from other productive purposes, to the same extent as in developed 
countries. Moreover, the demographic composition in developing countries 
which has a higher proportion of children than in developed countries 
makes the cost of mass education much higher and as a result the cost 
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of education too, goes up. 
Further, the methods evolved in determining the return from 
education to developing countries cannot be easily used as the type of 
data required is not available. 
Since data used here has been obtained from secondary sources, it 
should be taken with all its shortcomings. Though education is the largest 
source of human capital consisting of acquired abilities, it is difficult to 
analyse the economic value of education because the costs of education 
are well-concealed and not al the benefits accrue to the students. They 
are frequently widely dispersed. 
The other hmitations of our study lie in making certain assimiptions: 
1. We have constructed the wage chart on the basis of fourth pay 
commission report about the salary structures and presume this to 
reflect the earnings for general and professional education. 
2. We further assume that there exists no unemployment in the 
economy so that if the students were not studying they would have 
been gainfrilly employed 
3. We have also not taken into accounts the private cost to students. 
Only the cost incurred by UGC for higher education is taken in the 
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computation of total costs. 
To the extent that these assumptions lack realism, our conclusions should 
be viewed with caution. 
1.2.4 Plan of the Study: 
Our study begins with the survey of relevant literature (chapter 11). It 
deals mainly with the available literature on education and its contribution 
to economic development. Most of the studies have been done for the 
U.S. economy. Similar studies do not seem to have been conducted for 
tiie Indian economy. PR Panchmukhi, however, has based his work on T.W. 
Schultz's work. 
In chapter HI we present an analysis of human capital formation. It 
deals with the scope of education and its development in India since 
1960. Besides this the chapter also concerns itself with the contribution 
of education to development and how growth in education and economic 
development are related. 
Lastly, chapter IV consists of the summary and conclusions of our 
study. 
1.3 Concluding Observations: 
The key to any development effort is the formation of human capital. 
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This human capital consists amongst other things, of investment in 
education. This investment in education is essential for economic growth 
of the country. The importance of this fact was emphasized by the 
classical economists also. Later on many of the studies conducted on 
sources of national income in developed countries revealed the important 
role played by education. 
As a result soon after independence India laid great stress on 
providing education to its population. There was rapid growth in the 
number of educational institutions and eiu^olment rate has also increased 
during the period since independence. 

CHAPTER II 
HUMAN CAPITAL AND ECONOMIC 
DEVELOPMENT 
This chapter concerns itself mainly with the survey of 
available literature on human capital, particularly education and 
its importance in economic development. Human capital 
formation consists of investments made in man either through 
education, health and nutrition or through on-the-job training. 
Attempt has been made in Section I to deal with the theoretical 
studies on education, the growth of human capital and how it is 
important for economic development; Section II surveys some 
empirical studies; Section III offers some concluding remarks. 
2.1 Human Capital and Development: 
2.1.1 Some theoretical Issues: 
The idea of capital has for decades a strong materialistic 
bent as is evident in the dominance of material capital in 
economic thinking. The logical basis of an all-inclusive concept 
of capital which includes human capital, was established by 
Irving Fisher in his book The Nature of Capital and Income. 
This concept treats all sources of income streams as forms of 
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capital. These sources include not only such material forms as 
natural resources and reproducible producer and consumer goods 
and commodities but also such human forms as inherited and 
acquired abilities of producers and consumers.* 
Simon Kuznets pointed out that measures of capital 
formation based on the conventional concept of tangible 
reproducible capital are deficient because they omit expenditures 
for education, non-profit research, health, and recreation etc. 
which "contribute to economic growth by increasing the 
efficiency of a complex productive system." These expenditures 
of human beings are usually referred to as investments in Human 
Capital. 2 
The concept of Human Capital refers to the fact that human 
beings invest in themselves, by means of education, training and 
other activities which raises their future income by increasing 
their life-time earnings. 
Though the idea of investment in human beings appealed 
economists it was however not generally accepted. A comment 
1. International Encyclopedia of Social Sciences Vol. 2, Macmillan Company & 
free Press, p. 278. 
2. P.R. Panchmukhi, Educational Capital in India: Notes. Indian Economic 
Journal. Vol.XII Jan.-Mar. 1965, No.3. p.306 
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referring to the spread of the concept of human capital although 
not its acceptance was made by cameralist Joachim Georg Darges 
and appeared in his 1756 volume 'Erste Grinde'. Darge suggested 
that there are two possible sources of annual income: 
(a) skill in the application of our powers or 
(b) an already secured 'good' which is capable of producing 
yearly profit. All this illustrated that the concept of human 
beings or their skills as capital and the possibility and cost of 
investment in such capital appeared to be known and considered 
by major economic thinkers in England and France prior to the 
emergence of classical economic thought.' 
Jean Baptiste Say asserted that skills and abilities are 
acquired at a cost and tend to increase worker productivity and 
hence they should be regarded as capital. This was also the 
contention of J.S. Mill, William Roscher and Walter Bagehot. 
These economists basically define capital as "produced means of 
production."^ 
Nassua Senior suggested that human beings can usefully be 
3. Haulnian, C.A. 'A note on Human Capital Concepts.'in Pre-classical 
economic thought. Indian Economic Journal, Vol. XVIII, No.3, Jan-Mar, 
1971. 
4. Kiker. Historical Roots of concepts of human capital, in Human capital 
Formation and Manpower development." (ed.) R.A. Wykstra, Free Press, 
Collier Macmillan Ltd., N. York, 1971, p.8. 
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treated as capital.In most of his discussion on the topic, he 
referred to the skills and acquired abilities and not to man 
himself.' 
Henry Macleod considered productive human beings as fixed. 
Moreover, in his opinion if they are not productive they do not 
enter into economic analysis. 
However J.R. McCulloch clearly defined the human beings 
as capital. He said that there is a close analogy between 
conventional and human capital. An investment in human being 
should yield a rate of return consistent with other investments as 
well as a normal rate of return determined by market interest 
rate during the probable life time of the individual.* 
Alfred Marshall however held the view that it is not 
practical to apply the concept of capital to human beings. 
According to Marshall though human beings are incontestably 
capital from an abstract and mathematical point, it would be out 
of touch with market place to treat them as capital in practical 
analysis. But it has been pointed out by other that Marshall saw 
the relevance of investment in human beings as is evident in 
5. R.A. Wykstra, Op. cit. p .9. 
6. Ibid. 
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several parts of his work. It was Marshall who stated that 
"knowledge is our most powerful engine of production." 
Amongst the classical economists it was Adam Smith who 
clearly pointed out that education helped to increase the 
productive capacity of workers in the same way as other forms 
of physical capital increased the productive capacity of a factory 
or other enterprise.Thus an analogy was drawn between 
investment in physical capital and investment in human capital.^ 
All these economists believed that wealth of a country was 
directly influenced by the stock of human skills in a country and 
that an increase in the supply of trained abilities also would 
increase the national income. But investment in human being has 
seldom been incorporated in the formal core of eonomic analysis 
even though many, including Marshall have seen its relevance at 
one point or another in what they have written. 
An approach to capital that includes human capital has two 
major advantages. The first is that by taking both human capital 
and material capital into account a number of biases in 
economics would be corrected. Over emphasis of material sources 
of income is one of them. Another is the imbalances in 
investment programmes of countries where investment in human 
capital is not an integral part of such programmes. 
7. International encyclopedia of Education Research and Studies Vol.4. Husen 
and Postlethwaite, Pergamon press, Oxford, New York, 1985, p.2312. 
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Investment in human capital may be in various forms. 
Professor Schultz suggests a typical list:" .8 
i) Health facilities and services, broadly conceived to include 
all expenditure that affect the life expectancy, strength and 
stamina and vigour and vitality of people. 
(ii) On- the job training including old style apprenticeship 
organised by firms. 
(iii) Formally organised education at the elementary, secondary 
and higher levels. 
(iv) Study programs for adults that are not organised by firms, 
including extension programs notably in agriculture. 
(v) Migration of individuals and families to adjust to changing 
job. 
We are concerned here with only two types of investments 
in human capital. Firstly, through education that includes general 
and technical education and secondly, health which includes 
health care services, medical education, family welfare, and 
nutrition. These two improve the quality of human capital. 
Education enhances the level of understanding.lt also adds to 
8. Gerald Meir : Investment in Human capital-Note Hla Myint in Leading Issues 
in economic development. Ill ed. Oxford University Press, New York, 1976 
p.520. 
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the capacity of human stock to produce more.Expenditures on 
items of health care increases the physical and mental efficiency 
of the people.^ 
Expenditure on education, health and nutrition 
conventionally has been classified as consumption and thus failed 
to show up as factors affecting national growth. But studies show 
that increases in national output have been large compared with 
increases of land, man-hours and physical reproducible capital 
and that investment in human capital is probably the major 
explanation for this difference.^" 
Better diets, housing and control of communicable diseases 
have raised the quality of life everywhere. By reducing illness, 
these improvements have increased people's alertness, capacity 
for learning and ability to cope. By prolonging life they have 
made investment in knowledge and skills even more worthwhile. 
Life expectancy has increased more quickly and at lower 
levels of income in some developing countries since the 1940's. 
Average male life expectancy increased in Japan from about 60 
9. A.N. Agarwal: 'Capital formation and savings', in Indian Economy. Problems 
of Development and planning Wiley eastern Ltd. New Delhi, 1987, p. 233. 
10. Allan Berg : "Nutrition Factor, in Leading Issues in Economic developement 
ed. Gerald Meir III ed. Oxford University press. New York, 1976, p.503 
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years in 1950 to 75 yrs. in 1985, surpasing levels in other 
industrial countries; in Srilanka it increased from 45 years, in 
1945 to 64 in 1971. 
Better health is desirable as an end in itself. But it also 
brings substantial economic benefits releasing resources that can 
be used to achieve other development goals. 
Better health and nutrition raises workers productivity, 
decrease the number of days they are ill, and prolong their 
potential working lives. 
The large nutrition benefit for developing countries is the 
reduction in productivity losses caused by the debility of a 
substantial portion of the labor force.Due to better nutrition the 
working life lengthens and this reduces the countries dependency 
ratio—the proportion of those in the population who produce no 
income to those who work. In 1960 for every 100 persons of 
working age in a typical developing country, there were an 
estimated 76 dependent compared to only 56 in a typical 
industrialized country. Lower dependency ratio means an increase 
in per capita income and potential per capita savings." 
11. Allan Berg, Op.cit., p.504. 
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Kuznets observes that for the study of economic growth over 
long periods and among widely different societies— the concept 
of capital and capital formation should be broadened to include 
investment in health, education and training of the population 
itself.The concept of capital that is restricted to structures, 
producers equipment and inventories may direct attention to 
issues that are not central or critical to understanding the 
economic growth over long periods.'^ 
Similar view was expressed by Johnson also when he 
remarked that the experience of past years shows that emphasis 
on investment in material capital in the methodology of economic 
development depends vitally and largely on creation of labour 
force both equipped with necessary skills for modern industrial 
production and ready to accept and promote economic and 
technical change.'' 
The rate of modernisation of a country is associated with its 
stock and rate of accumulation of human capital. According to 
Prof. Myers and Harbison the broadening of capacities of man, 
extension of his knowledge and the upgrading of his skill may 
12. T.W. Schultz. 'Reflections on Investment in Man" in Journal of political 
economy, vol.LXX, Supplement: October 1962. No.5 Part-2. pp.5-6 
13. H.W. Johnson : 'Towards a Generalised Capital Accumulation Approach to 
Economic Development' in Economics of Education Vol. I Selected Readings 
ed. M. Blaug. Penguin Bks. 1968, p.34. 
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lead to the best available road to 'economic development'.^^ 
Harbison has further pointed out that the quality of human 
resources is very important because it affects the capital 
absorption capacity of the country and education is mainly that 
important factor that determines the quality of human resources.' ' 
Economic development by means of accumulation of material 
capital is now considered to be of lesser importance. More 
emphasis is now on investment in human capital.The central 
objective of development policies should now be on improving 
the quality of people as productive agents. Their abilities and 
skills have to be improved and their motivations and values 
modified so that they become suitable for developmental 
efforts.Recent researches have revealed that increases in output 
have been more due to increases in productivity of physical 
factors than to increases in physical inputs such as labour, 
capital and natural resources.'^ 
Conventionally, expenditures on human beings has been 
14. T.W. Schultz. 'Reflections on Investment in man' Journal of Political economy 
vol. LXX No.5, Part 2, Supp. Oct 1962, p.6. 
15. Frederick Harbison, "The need for developing Human resources in Economic 
Development : challenge and promise edt. Stephen Spiegelglas and Charles J. 
Walsh, Princeton Hall Inc New Jersey, U.S. 1970, p. 116. 
16. H.W. Singer, Education and Economic development in International 
Development : Growth and Change, McGraw Hill book company, N. York 
Toranto London, 1964, p.68. 
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regarded as merely consumption activity. Such a view led to 
imbalances in the allocation of resources into physical capital 
and human capital. Lately, the investment aspect of expenditure 
on human beings has been recognised, with noteable contribution 
from economists like T.W. Schultz, G.S. Becker,M.S. Bowman, 
Denison Harbison & Myers, F. Machlup and others. 
The less developed countries generally have a large 
population and therefore it was widely believed that these 
countries should not worry about resources and adopt only those 
techniques that absorbed more human resources in relation to 
physical capital. However, when problem of application of 
advanced technology arises, mere numerical strength of 
population ceases to be complementary factor. In these countries 
the capital coming from outside is mainly utilised for formation 
of physical capital-structures, equipment and inventories. It is 
generally not available for investment in man. Hence, human 
capabilities in general tend not to keep ahead of physical capital 
and they become limiting factors in economic growth. ^^  
17. T.W. Schultz "Investment in Human Capital" American Economic Revie\i. Vol. 
LI No. 1, March, 1961, p.7. 
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In the same context, Prof. Frederick Harbison states that 
the developing countries basically suffer from two kinds of 
problems— shortages of persons with critical skills in the modern 
sectors and surplus labour in both modern and traditional sectors. 
The shortages faced are mainly of highly educated professionals 
like scientist, agronomists, engineers and doctors. Then there is 
shortages of technicians, nurses and technical supervisors.'^ 
Therefore we find that for the developing countries the best 
type of investment would be investment in human capital because 
that would develop skills, improve health and bring out the built-
in- potentialities hidden in human stock of a nation. 
A major source of investment in human capital consists of 
direct and indirect education cost. In the early 1960's American 
economist Theodore Schultz analyzed educational expenditure as 
a form of investment in human capital and Gary Becker 
published a book with the title of 'Human Capital' where he 
developed a theory of human capital formation and analyzed the 
rate of return to investment in education and training. Since that 
time the concept has dominated economics of education and 
18. Frederick Harbison, Op.cit, p.115. 
31 
influenced the analysis of labour markets, wage determination 
and other branches of economics such as analysis of economic 
growth. 
Schultz argued that the stock of human capital formed by 
investment in education must bp dealt with in a measurable way 
because of its significance to economic growth. Investment in 
human capital is a distinctive and important feature of economy. 
People invest in themselves and these knowledge about human 
capital so formed is fundamental to understanding of economic 
growth.' ' 
Investment in education may be considered to be in two parts. 
(i) a future consumption component 
(ii) a future earning component. 
In Prof. Schultz's view, education is consumption activity as 
well as an investment activity.lt is consumption giving 
satisfaction to a person at the time he obtains it.But it is also 
investment activity undertaken for the purpose of acquiring 
capabilities that render future satisfactions or that enhance future 
earnings of the person, as a productive agent. Education becomes 
19. T.W. Schultz, "Rise in the Capital Stock Represented by Education in the 
United States, 1900-1957", in Human Capital formation and Afanpower 
Developement ed. by Ronald A. Wykstra, Free Press New York, 1971. pp-59-60. 
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part of person so it is called human capital. It is treated as 
investment on the hypothesis that important increases in national 
income are a consequence of additions to the stock of this form 
of capital.^" 
When we look upon education as an activity that develops 
human capital it is not to disparage its cultural purposes, but 
among its other contributions are knowledge and skills that are 
useful in economic development.Economic growth is dependent 
on these contributions. Therefore to attain optimum rate of 
growth, investment in skills and knowledge is essential for 
developing countries. 
Gary Becker, T.W. Schults, Jacob Mincer, Denison have done 
significant research on importance of education as a source and 
measure of human capital. 
2.1.2 Some Empirical Facts: 
There has been an intensive research for the "missing" 
factors of production that might account for the unexplained 
residual in modern growth. Theodore W. Schultz advocates that it 
is the growth in human capital which explains the discrepancy in 
the United States growth rates between national output and 
tangible capital.The rates between the year 1919 and 1957 were 
20. T.W. Schultz: "Cost of Capital Formation by Educaion" in Investment in Human 
Capital : The Role of Education and Research. Free Press, New York, 1971, 
p.78. 
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3.1% and 1.8% respectively. Also the discrepancy between 
growth rates of output and tangible capital input is widening and 
this widening is not due to increasing growth rates of other 
physical inputs. Rather the latter has declined from 2.2% to 
0.8%.21 
According to SchuUz investment in human capital accounts 
for most of the impressive rise in the real earnings per 
worker.He and others have argued that increases in the quality of 
material capital and in the numbers of the working population 
do not account for the whole of economic growth in the United 
states in recent decades as measured by real income.From the 
studies of the National Bureau of Economic Research for the 
same period Schultz has shown that between 1919 and 1957 in 
the United States with additions of only 1% in the total inputs 
of tangible capital and man hours per annum, real income 
increased at the rate of about 3% per year. He found the 
difference between inputs and measured output in Latin 
America to be substantial though less than in the United 
States. 
Working on research conducted by personnel of the 
21. Bevars D, Mabry: "Introduction to the Quality of Labour and Human Capital in 
Economics of Manpower and the Labour Market. Intext Educational, New York, 
1973, pp.186-87. 
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Economic commission for Latin America, Schultz, found for 1945 
to 1955 an increase in economic growth of 4.88% per year as 
compared with an increase in inputs,including land of 3.12% per 
year.Presumably this difference between U.S. and Latin America 
is accounted for in part by substantial differences in the stock of 
human capital in the two regions." 
The importance of a background of literacy and know how 
in economic development is well illustrated by the speed with 
which western Europe recovered with Marshall's Plan Aid. 
That education plays a major role in increasing aggregate 
production is borne out by the historical examples of Japan and 
Denmark. In the case of Japan, authorities interpret her 
phenomenal economic growth as being due to universal literacy 
established by the end of the 19th century, otherwise Japan was 
much poorer in natural resources than its neighbours— India 
and China whom it left far behind. 
Another important historical example is that of former USSR 
which had been spending 7-8% of its national income on education 
and its "stock" of educated people was highest in the world.-^ 
22. W.J. Waines; "The Role of Education in Economic Development" in Economic 
Development: Challenge and Promise ed. by Stephen Spiegelglas and Charles 
J. Walsh. Prentice Hall Inc. New Jersey, 1970, p. 125. 
23. D.P Nayar: "Education as Investment", in Education as Investment ed. Baljit 
Singh Meenakshi Prakashan, Meerut, Delhi, Calcutta 1967, p.58. 
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Israel, too, is a striking modern example of rapid 
development. In the eight year period between 1950 to 1958 
aggregate gross national product increased at an average rate of 
5% per year.Even a superficial comparison of the rate of growth 
in Israel and other Middle East countries which have similar 
financial resources suggests that it was the quality of Israel's 
human resources that made rapid growth possible. It was 
receptive to education and to new techniques and skills and 
highly adaptable to new situations.^^ 
Research indicate that the increase in the education and 
training of workers and the advancement of knowledge generally 
together with economies of scale account for a large part of the 
growth otherwise unexplained. In one of his other estimates 
Schultz has revealed that in the United States between 1929-
1957, at least 21% of the increase in national income was as a 
result of the contribution of education of the labour force. The 
real income of the United States rose by $152 billion, of which 
additional education of the labour force contributed about $32 
billion." 
Economists have tried to answer the questions of how much 
24. W.J. Waines, Op.cit., p.127. 
25. Ibid., p .126. 
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education has contributed to economic growth.One of them, an 
American economist Edward F. Denison used the concept of a 
production in order to identify the contribution of different 
factors of production to the increase in the national income or 
Gross National Product between 1910-1960 of the United States. 
Preliminary analysis showed that increases in the quantity of 
labour and physical capital in the United States did not explain 
the increase in Gross National Product. There was a large 
"residual factor" and Denison set out to analyse the components 
of this residual. He suggested that improvements in the quality 
of the labour force, including increased education, were 
important together with other factors such as technological 
progress and the economies of scale.His analysis then led to the 
much publicized conclusion that increases in the level of 
education of the labour force accounted for as much as 23% of 
the annual rate of growth of Gross National Product in the 
United States between 1930-1960." 
In one of his other studies for the period 1948-1953, 
Denison estimates that the total United States potential national 
income grew at an annual rate of 3.87% per year,while total 
26. International Encyclopedia of Education: Research and Studies. Vol.3, Husen 
and Postlethwaite, Pergamon Press Oxford, New York, Toronto, 1985, p. 1548. 
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factor input grew at a rate of 2.2%. 27 
Cross-country evidence also supports the idea that human 
capital development in general, and education in particular is an 
important element in explaining variations in growth rates and 
levels of per capita income. Krueger's study (1968) made a 
pioneering attempt to compare differences in per capita income 
between the United States and a wide range of other countries. 
In most cases even if countries had the same factor endowment 
as the United States, Krueger finds that they would attain a per 
capita income only half that of the United States levels, with 
balance being attributed to the difference in the level of 
development of human capital.^^ 
Hicks found that the rapidly growing developing countries 
were those that had above average performance in both literacy 
and life expectancy.Growth can add to the resources available for 
making improvements in health and education.He examined the 
growth of a sample of 75 developing countries for the period 
1960-1977 and their respective levels of achievement in 1960 for 
life expectancy and literacy. He finds that litaracy levels and 
27. International Encyclopedia of Education, Op.cii, p.1538. 
28. Ibid., pp.1540 
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growth are related and the top 12 countries had an average per 
capita growth rate of 5.7% during the period compared to 2.4% 
for all the countries. These countries had an above average 
literacy level of 65% compared to average of 38%." 
Some of the micro level work on the influence of education 
is also important. They can more directly associate education 
differences at the worker level with variations in worker 
productivity.The U.S. studies of agriculture by Griliches (1964) 
and Welch (1970) suggest that a 10% increase in farmer 
education raises productivity by 3-5% compared to only 1-2% 
increase gained from a 10% increase in either land fertilizer or 
land machinery.'" Thus, there exists a strong positive relation 
between education and growth. 
No estimates of returns on educational capital are available 
for developing countries, although efforts are being made in this 
direction. They may be due to the fact that till recently 
education has been regarded as an article of consumption in 
these countries.In the case of India it has been worked out that 
correlation between increase in expenditure on education and 
increase in national income has been +0.12 in the post-
29. Ibid., pp .1541. 
30. Ibid., pp.1542. 
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independance in comparison to +0.07 in the pre-independence 
period.'' 
2.2 Concluding Observations: 
Economic growth of a steady nature has been the goal of 
most countries since the Second World War. For developed 
countries, economic growth means reduced unemployment as well 
as real increase in the social welfare of the population. For 
developing countries, there has been the added goal of trying to 
raise their standard of living to a level commensurate with that 
of the advanced countries and to reduce widespread poverty and 
deprivation. To understand the growth process, economists have 
examined the relative importance of investment in capital stocks, 
technical progress changes in the size and quality of labour force 
and other factors. 
Higher levels of per capita income are also based on a higher 
level of scientific and technological attainments requiring a larger 
number of scientists, technicians and engineers to conduct research and 
oversee the technological adaptation of research. Hence high priority is 
assigned to investment in human capital. 
31. P.C. Malhotra, and A.C. Minocha, "Capital Formation in Human Resources 
through Education" Indian Economic Assocation 48th Annual Conference, 
Banaras, Dec. 1965, p.49. 
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Many studies of economic growth in advanced countries by 
eminent economists like Denison and Harbison confirm the 
importance of non-material investments.These investigations 
indicate that output has increased at a higher rate than an 
increase in only the inputs of labour and physical capital. The 
"residual" difference between the rate of increase in output and 
the rate of increase in physical capital and labour, encompasses 
many "unidentified" factors but prominent element is the 
improvement in the quality of inputs. Although some of this 
progress may be incorporated in physical capital, the 
improvements in intangible human qualities are more 
significant.^^ 
There were two common feature in all those countries that 
have achieved rapid economic development. They invested in the 
education of men and women and in physical capital and that 
they achieved high productivity from these investment. Thus, the 
important role that human capital makes to economic 
development was emphasized. This was more clear in the 
experience of east Asian economies that invested heavily in 
education and research.^-' 
32. Meir, Op.cit.p.519. 
33. UNDP: World Development Report 1991, The Challenges of Development-World 
Indicators, Oxford Univ. Press, pp.31-32. 
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T.W. Schultz in his pioneering work 'Capital formation by 
education' emphasized that the return from education was larger 
than the return from physical capital and hence larger growth of 
this form of Human Capital. Similarly Becker, Machlup, Bowman 
have all emphasized the role of education in economic 
development. Accumulation of human capital emerges from all 
this work as one of the most powerful engines of development. 
Many of the studies document the high returns on 
investment. Increasing the average amount of education of the 
labour force by one year raises Gross domestic product by 
9%.This holds for the first three years of education;that is three 
years of education as compared with none raises Gross domestic 
product by 27%. The return to an additional year of schooling 
then diminishes to about 4% a year or a total of 12% for the 
next three years." 
The green revolution in agriculture which above all included 
the spread of new, high yielding varieties of wheat and rice is an 
example of the interaction between new technology and 
education. The new varieties were developed by scientist's in 
Mexico and Philippines.To gain access to these technologies 
34. World Development Report 1991, Op.cit.. 1991, p.34. 
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domestic economics needed to be receptive. 
In order for them to be absorbed, adapted, improved and 
disseminated domestic research and local technologies had to be 
strengthened. All this requires education of the labor force. 
Differences in the rate of technology adoption and economic 
growth among countries are in large part the result of differences 
in education. 
In this chapter the foregoing analysis, both theoretical as 
well as empirical have demonstrated the important role and 
contribution that education makes to economic development. 
Most of the studies have been conducted on western developed 
economies especially United States which has reinforced this 
belief. 
The various UNDP reports on Human Resources 
Development in the developing economies have also emphasized 
that investments in education has gone a long way in 
accelarating economic development of these countries. Better 
health facilities, increase in life expectancy, decline in infant 
mortality rate, increase in adult education, higher education have 
all resulted due to increased investment in education and 
formation of human capital. 
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In chapter III, we have tried to analyze the Indian 
educational scenario. The growth in educational institutions since 
1961, increase in enrolment^ by stages and also faculty-wise, to 
study the relationship between them and national income.We have 
also tried to study the pattern of governments expenditure on 
education over the years and the foregone earnings of the 
students and test the hypothesis that a positive relationship exists 
between growth in education and increase in national income. 

CHAPTER-III 
EDUCAnON AND ECONOMIC DEVELOPMENT IN INDIA 
3.1 Scope of Education: 
Human Resources are the main basis for generating wealth of a 
nation. The development of human resource is both a means as well 
as an end in itself and therefore it is essential to focus on attaining 
goal of human resource development. In economic sense, capital and 
natural resources are passive factors of production, whereas human 
resources are the active agents which accumulate capital, exploit 
natural resources, build social, economic and political organisation, as 
human beings alone have the ability to search for knowledge, analyse 
information, innovate technologies and utilize the same in their day to 
day activities. If a countr>' is unable to develop skills and knowledge 
of its people and utilize them effectively in various socio-economic 
activities, it would be unable to develop any thing else. In fact it is 
difficult to build up a sustainable and prosperous society' without the 
development of human resources, as the system of education and 
various socio-economic and cultural aspects, which influence national 
development are inextricably linked with one another. The economy 
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provides for necessary resources for promoting the education system. 
This system prepares cadre of manpower with varying degrees of 
specialisation and levels of skills for increasing productivity of various 
factors of production which consequently enhance income and improve 
the quality of life of people. 
Economic aspects of education could be perceived and 
incorporated into formal analysis primarily to the highlighting of 
economic roles and contribution of education in one form or another 
by Leonrief, Vakil, Mincer and Schultz. Modern theory, therefore, 
treats education as an investment good and education is postulated to 
contribute both directly and indirectly to the growth of national and 
per capita income.' 
It has been observed that countries that have a higher levels of 
income also have higher levels of educational attainment. This can be 
observed from the table below which shows that countries that ha\e 
high per capita income are also those that have high enrolment rates. 
1 Sri Prakash, Abha Gupta. Tarijyoti Buragohan 'Economic growth and Iiterac\-
- an international experience, pp 1 unpublished article. National Institute of 
Educational Planning and Administration. New Delhi 
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Table 3.1 
Education Data - Selected Countries 
/ 
\ 
Sweden 
France 
U.S. 
Japan 
U.K. 
Spain 
Romania 
Brazil 
India 
,Pcrrap!ta\ 
Income j 
1980 ^ 
13,520 
11,730 
11,360 
9,890 
7,920 
5,400 
2,340 
2,050 
240 
Bangladesh 144 
Adult ^ 
Literaf^ rate 
V *^ '7'7 
99 
99 
99 
99 
99 
n.a 
98 
76 
36 
26 
Enrolment rate 
Primary 
98 
112 
98 
101 
105 
109 
98 
89 
78 
65 
1979 
Secondary 
86 
84 
97 
90 
83 
78 
83 
32 
27 
25 
Higher 
37 
24 
56 
29 
20 
24 
11 
11 
8 
2 
a. Source: World Bank 1982. 
b. Per capita income is in US dollars and Adult Literacy rate and 
enrolment rate is in percentages. 
Sweden with highest per capita income in 1980 also has 99% 
adult literacy and 98% Primary level enrolment and 86% Secondar>' 
level enrolment in 1979. Same is the case with all those economies 
having high per capita income like France, U.S.A. Japan and U.K. But 
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countries like India and Bangladesh whose per capita income is very 
low $240 and $144 in 1980, have low adult literacy rate of only 36% 
and 26% respectively in 1977. 
Even the enrolment rate in primary level, secondary level and 
higher education level is too low as compared to the advanced 
economics for the same year. 
This also reinforces John Vaizey's belief that the under-developed 
countries are characterized by less education than that given in rich 
countries and what education there is, tends to be traditional and 
unrelated in most senses to the social and economic needs of these 
countries.^ 
To overcome such types of deficiencies, it is suggested that 
underdeveloped countries should substitute lacking skills by 
mechanization and use more capital-intensive or even automated 
methods of production. But then this would prevent these countries 
from developing appropriate technologies suitable to their resources 
endowments. Another method for these countries is to transfer 
existing technology by means of technical assistance. But this again 
would not be suitable as a long-run solution. Developed countries' 
2. John vaizey— The Economics of Education. Faber and Faber. London. 1962, 
p.125. 
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Research and Development (R&D) is according to their mature 
societies, that saves labour and substitutes capital and also develop 
lines of productions suitable for a highly educated and sophisticated 
population. But the underdeveloped countries need technological 
progress corresponding to their situation meaning relative shortage of 
capital and abundant population that is not highly sophisticated and 
trained. 
Technical assistance can be used to make own type of investment 
in human capital and Research and Development (R&D). Technical 
assistance can be helpful but never be a substitute for it. True 
progress based on human investment must always be domestic 
product^ 
Besides, the underdeveloped countries should go in for more 
investment in education because it is more durable than most forms 
of non human reproducible capital. Education can be augmented 
because it is durable and the fact that it has relatively long life 
means that a given gross investment adds more to the stock than the 
same gross^nyestment typically adds to the stock of non-human 
capital. The stock of education becomes more valuable in two ways; 
one, the level of education of population rises; secondly a large share 
3 H \V Singer: "Internaiional development: Growth and change", McGraw Hill Book 
Company. New York. 1964. pp 71-72. 
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of the total education is embodied in the younger workers than 
formerly/ 
Therefore, economic progress requires not only changes in 
machinery but also in men. Investment in people makes it possible to 
take advantage of technical progress as to continue that progress. 
Investment in human capital and non-human capital both contribute to 
economic growth and welfare in an interdependent manner.* The types 
of people who constitute human capital are of strategic importance in 
the productive machinery of a State and it is they who hold the key 
to national progress. 
An increase in formal schooling accounts for most of the 
literacy gains in the developing world in the past decades. Even in 
low income countries primary school enrolment have outpaced the 
growth of youth population and gross enrolment rates (excluding 
China and India) rose from 38% in 1960 to 76% in 1987.^  
An important case in point is Japan, whose rapid industrialization 
after Meiji Restoration was fuelled by its aggressive accumulation of 
technical skills, which in turn was based on its already high level of 
T.W. Schultz; "'Rise in capital stock..." in Human capital Formation and Manpower 
Planning, ed by Ronald A Wykstra. Collier & Macniillan. 1971, p.61 
Burton \ . Weisbrod, "Education and Investment in Human Capital in Journal of 
Political economy. Vol. LXX. N0.5 Pan 2., Supp. Oct. 1962, p. 106. 
World Development Report 1991— The Challenge of Development. World Development 
Indicators, Oxford Univ. Press, 1991, p.56. 
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literacy and a strong commitment to education, especially the training 
of engineers. 
Korea's relatively strong base of human capital in the early 
1960's speeded its own industrialization. This accumulation of human 
capital started during the period of 1910-45 with substantial on-the-
job training and foreign technical assistance. Important education 
programs launched during the late 1940's and 1950's, focussing on 
universal primary education and adult literacy, higher education was 
also expanded.' 
Education also led to increase in wages and farm output as was 
revealed in the case of Korea and Malaysia. A one year increase in 
schooling augmented wages by more than 10% after allowing for other 
factors. An additional year of schooling raised farm output by nearly 
2% in the Republic of Korea and 25% in Malaysia. 8 
As a developing country India has undertaken to train and 
modernize its manpower potential. 
3.2 Development and Growth of Education in India: 
Human resource development is both an important national goal 
and essential means of achieving rapid socio-economic progress in the 
7. World Development Report, 1991, Op.cit., p.56. 
8 Ibid. 
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Indian context. Its pivotal role in the development process was 
recognized right from the inception of planning in India in 1951. 
Third Five year plan has emphasised the role of education in the 
process of economic development. Thus, "Education is the single most 
important factor in achieving rapid economic development and in 
creating a social order founded on the values of freedom, social 
justice and equal opportunity."^ 
India has made considerable progress since independence in 
terms of increase of all types of institutions, volumes of enrolment 
and the sophistication and diversification of educational programmes. 
This increase in the number of institutions and enrolment have 
been in both formal schooling and Higher education. 
3.2.1 Growth of Institutions; 
During the past years the number of educational institution in 
India has increased tremendously. A large number of these institutions 
are primary schools, which increased from 330 thousand in 1960-61 
to 494 thousand in 1980-81 and 566 thousand in 1991-92. The 
Compound Annual Rate of Growth (CARG) during 1960-92 was 
1.76%. The middle/Senior basic schools were only 50 thousand in 
9. Government of India— Third Five Year Plan. Planing Commission, 1962.p.l48. 
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1960-61 which increased to 118 thousand in 1980-81 and to 152 
thousand in 1991-92, thereby registering a 3.65 growth rate between 
1960-92. 
Similarly for higher secondary schools we find that the 
increase was from 17 thousand in 1960-61, to 82 thousand in 
1991-92-a growth rate of 5.21% during period of 1960-92, The 
number of universities stood at 45 in 1960-61, 10 in 1980-81 
and 196 in 1991-92. Thus the percentage increase over the 
period 1960-92 was 4.86%. 
Along with the increase in the number of universities and as its 
necessary corollary, the number of affiliated and constituent colleges 
has also increased by nearly five times from 1,082 in 1960-61 to 
3,421 in 1980-81 and 5,058 in 1991-92 thus recording a growth of 
5.10% between 1960-92. 
The following table brings together this information for selected 
• ^ — — ^ . _ • 
years between 1960-61 and 1991-92. The details are given in 
Appendix A.l. 
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Table 3.2 
Educational Institutions 
Institutions 1960-61 
1. Primary/Junior 330 
basic Schools (000) 
2. Middle/Senior 50 
basic Schools (000) 
3. High/higher 17 
1980-81 
494 
118 
51 
Secondary Schools (000) 
1990-91 
558 
147 
79 
1991-92 
566 
152 
82 
1960-92 
(CARG % ) 
1.76 
3.65 
5.2 
4. Colleges for 1,082 3421 4862 
General education (degree & above) 
5. Universities 45 110 196 
5,058 
196 
5.10 
4.86 
Source: Centre for Monitoring Indian Economy: Economic 
Intelligence Service: Basic statistics relating to Indian 
economy.(CMIE) Aug. 1987 and Aug. 1993 Bombay 
CARG = Compound Annual Rate of Growth 
3.2.2 Growth rate of Enrolment: 
There has been an all round increase in the enrolment of both 
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sexes and at all levels of education. Although universal Primary 
education has not been achieved but there has been growth in 
education at Primary, Middle and Higher Secondary levels. 
The table below shows the growth in school enrolment between 
1960-61 and 1991-92 and also the annual growth rate during 1960-92. 
Table 3.3 
Growth in School Enrolment 
1960-61 1980-81 1990-91 1991-92 19 6 0 - 9 2 
(CARG%) 
1. Pupils in Classes 350 738 991 1,015 3.49% 
I-V (Lakh) 
2. Pupils in Classes 67 207 333 344 5.42% 
VI-Vm (Lakh) 
3. Pupils in Classes 29 95 209 212 6.63% 
IX-Xn (Lakh) 
Source: Op. cit. CMIE - Aug. 1993. 
The above table reveals that the number of pupils in Classes I-V 
or in Primary' Schools was 350 lakhs in 1960-61, which increased to 
1,015 lakh in 1991-92, thus registering an annual growth rate of 
3.49% during 1960-92. 
The number of pupils in Middle School was 67 lakh in 1960-61. 
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It further increased to 207 lakhs in 1980-81 and 344 lakhs in 
1991-92 thereby registering an increase of 5.42% during 1960-92. 
The growth in enrolment in higher Secondary Schools showed 
most impressive increase. The total number of pupils in Classes IX-
Xn was 29 lakhs in 1960-61. It increased to 95 lakhs in 1980-81 and 
212 lakhs in 1991-92, registering an increase of 6.63% between 
1960-92. 
While it is important that enrolment at University and College 
level increases in order that we may keep pace with developed 
countries of the world, it is equally important that this rate has some 
correspondence with the rate of economic growth. 
The notion was widely prevalent among educational planners 
during the fiftes and the sixties that a rapid expansion was necessary 
for stimulating economic growth. It was considered necessary for 
self-reliant development and also for reducing inter-regional and inter 
group inequalities. The table 3.4 gives the growth of Student 
enrolment in higher education for selected years since 1960-61. The 
details are in Appendix A-3. 
r ^ "--< 
' i Ace. No ) ^ i 
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Table 3.4 
Growth of Student enrolment in Higher education 
Total enrolment % increase over previous year 
1960-61 5,56,559 15.6 
1969-70 17,92,780 14.5 
1970-71 19,53,700 9.0 
1979-80 26,48,579, 1.2 
1980-81 27,52,437 3.9 
1989-90 42,46,878 4.1 
1990-91 44,25,247 4.2 
1993-94 50,06,575 4.2 
1994-95 61,13,929 5.1 
1995-96 64,25,624 5J 
Source: Appendix-3. 
The above table shows that the total enrolment in 1960-61 was 
5,56,559, the percentage increase being 15.6% over 1959-60. This 
high trend was observed in the late sixties also but then declined to 
1.2% in 1979-80. But again the period of eighties and nineties has 
witnessed an increase in enrolment but not so rapid as observed in 
1960's. 
In 19«9-90, the increase was 4.1% over 1988-89 and in 1993-94 
it was 4.2% over 1992-93 and in 1995-96 the increase was 5.1% 
over its previous year. 
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In fact the growth rate of enrolment has three distinct phases: 
the first characterised by rapid expansion: the second-the period of 
seventies-as that of stabilization and consolidation and the eighties 
was the period of upsurge, whereby enrolment increases slowly. (See 
Appendix A-3 for details). 
/^Hence we conclude that not only has there been increase in 
educational institutions but the total enrolment of students in schools, 
colleges and universities have also increased tremendously over the 
years. 
Stage wise enrolment; The preceeding tables and analysis shows that 
the total enrolment of students in colleges and universities has 
increased. We now take up the study of growth in students enrolment, 
according to stage i.e. at the graduate level, postgraduate level, and 
research level. 
The detailed stage wise enrolment of students is given in 
Appendix A-4, though the table 3.5 gives the same information for 
selected years. 
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Table 3.5 
Enrolment of Students according to stage 
(Percentage) 
1960-61 1970-71 1980-81 1993-94 1994-95 1995-96 
Graduate 83.5 89.4 87.2 88.0 88.0 88.2 
Postgraduate 10.6 8.3 9.9 9.1 9.4 9.4 
Research 0.92 0.68 1.2 1.1 1.1 1.1 
Source: University Grants Commission: University development in 
India - Basic facts and figures - various issues. 
According to the above table, from 1960-61 to 1995-96, under-
graduate enrolment as percentage of total enrolment increased 
significantly from 83.5% to 88.2%. The percentage enrolment at 
postgraduate however declined marginally from 10.6% in 1960-61 to 
9.4% in 1995-96. Similarly for research it increased from 0.92% in 
1960-61 to 1.1% in 1995-96. 
It is to be noted that in keeping with the demands for higher 
education in independent India efforts were made and funds allocated 
to encourage research in selected areas within the universities, and 
the foundations of postgraduate education and research were greatly 
strengthened. 
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Postgraduate enrolment increased 20,000 in 1950-51 to 47,6624 
in 1993-94 showing a 23 times increase in 43 years. Enrolment at 
the research level during the same period went up thirty nine times 
from 1,400 to 55073. It is however important to note that along with 
the increase in these processess, there was also an increased demand 
for enrolment at the first degree level and this led to the growth of 
undergraduate colleges. The share of undergraduates in total enrolment 
increased very rapidly in sixties, touching 89.5% in 1970. This share 
then appears to have stabilised at 88% during the past few years. 
Thus we find that though the position of post graduate and 
research segment of higher education has been strengthened but there 
has not been very rapid increase in its share in total enrolment. On 
the other hand, despite some fluctuation, the share of undergraduate 
segment in total enrolment has increased tremendously and it may be 
because of the mushroom growth of affiliated degree colleges. 
Faculty wise enrolment; When we analyse the faculty wise 
enrolment of students in India since 1960's we observe that there has 
been maximum increase in enrolment in the Faculty of Arts followed 
by faculty of Science. The student enrolment in professional courses 
like Medicine, Engineering/Technology and Law, have not increased to 
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the same extent. 
Table 3.6 
Faculty-wise enrolment in Higher Education. 1960-61-1989-90 
Faculty 1960-61 1970-71 1980-81 1989-90 
Arts 
Science 
Commerce 
Education 
Engg/Tech. 
Medicine 
44.9 
30.0 
10.2 
1.5 
3.6 
2.7 
Agriculture 1.3 
Vetineray Science 0.5 
Law 
Others 
2.3 
3.0 
44.3 
31.6 
11.5 
1.9 
3.0 
3.2 
1.4 
0.2 
2.4 
40.5 
19.4 
20.1 
2.6 
4.7 
4.0 
1.4 
0.3 
6.3 
0.5 0.7 
40.4 
19.6 
21.9 
2.3 
4.9 
3.4 
1.1 
0.3 
5.3 
0.8 
Source: 1. UGC- Annual Report- various issues: 
2. UGC - University development in India: Basic facts and 
figures - Various issues. 
The changing pattern of faculty enrolment reflects the way in 
which educational system has tried to meet the demand of labour 
market. It is important to analyze the response of higher education 
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sector to processe of Socio-economic development. This we can get 
from the analysis of faculty-wise distribution of enrolment given in 
table 3.6 and details in appendix A-5. 
The enrolment in 'Arts' faculty continues to have a dominant 
share in total enrolment. It recorded a high of 45% in 1960-61 and 
again 45.2% in 1971-72, the share has been consistently falling since 
then till the beginning of eightes, when it tended to stabilize at around 
40%. 
The share of the Arts faculty is noted to be higher in the less 
developed regions. A country like India, still at low level of 
development can ill afford the luxury of investing huge resources in 
segments of higher education, producing graduate manpower which may 
not be contributing directly to the productive sectors of economy. The 
proliferation of graduates in the category has, in fact already led to 
vertical mismatch whereby many graduates fill employment slots, 
which could well be filled by person without a Universit>' degree.'° 
The share of Science faculty enrolment shows that during the 
10. Moonis Raza and Yash Agarwal: Higher Education in Contemporary India- stagewise 
structure and Facultywise spectrum in Higher education in India. Retrospect and 
Prospect, Moonis Raza (ed.) Association of Indian Universities. New Delhi 1991. p.52. 
62 
sixties it gradually increased from 30% in 1960-61 to a high 33.6% 
in 1966-67, but slided down gradually to attain 18.2% in 1976-77 
(See Apendix-5). A gradual uptrend since then is noticed and it 
appears to have stablized at around 19.6% in 1989-90. In the light of 
role of science in development process this trend may be considered 
disturbing. 
The share of 'Commerce' faculty in total enrolment showed 
fluctuations of around 10% during the sixties. It increased since then 
consistently, 11.5% in 1970-71 nd 21.9% in 1989-90. It is currently 
the second ranking faculty in terms of enrolment. Commerce has 
acquired an importance in those areas which have witnessed expansion 
of trade and banking activities and the consequent increase in number 
of jobs in the sub sector. The Commerce faculty has then attracted 
eru-olment at a high rate and a substantial number of students appear 
to have diverted from Arts and Science to Commerce facult>'. 
The enrolment in faculties related directly to the production 
sector have gone up at a considerable rate but their shares in total 
enrolment have shown trend that are highly disturbing because the 
pace of increase is very slow. Enrolment in engineering went up 
consistently. Not only was there expansion in size of institutions but 
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quality improvement was also noticed. Indian institutes of Technology, 
Regional engineering colleges and engineering Universities came up 
and their ilumini could compete with the best in the world. But if we 
look at the share of this faculty in total enrolment then we find that 
after reaching a high of 5-4% in 1962-63, deceleration set in during 
the later decades. The lowest point of 2.6% was recorded in 1971-72 
(details in appendix-5). 
This decline in admission to engineering faculty was perhaps due 
to mismatch between the engineering capabilities required and what 
was produced in traditional colleges. With changes in structure of 
engineering education the enrolment has again picked up and is rising 
though at a slow rate. It is fluctuating at around 4.9%. Since, 
engineering and technology enrolment is expected to be closely inter-
linked with industrial development of the country, the fluctuations of 
former may partly be explained in terms of the limitations of the latter." 
Another surprising feature of the higher education scene in 
independent India appears to be the low level as well as growth rate 
of enrolment in the agricultural and veterinary sciences. Bulk of the 
Indian workforce is engaged in agriculture and though there has also 
been improvements in agriculture linked segment of higher education. 
11. Moonis Raza, Op.cit., p.53. 
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the share of this faculty in total enrolment has actually gone down 
from 1.3% in 1960-61 to even lower level at 1.1% in 1989-90. 
There was a short spurt of improvement during sixties, the 
highest point of 2.9% was recorded in the later years of the decade 
i.e. 1965-66. There has been, since then a consistent fall in this share. 
The share of Veterinary Sciences shows similar trend - declining 
from 0.5% in 1960-61 to 0.3% 1989-90. The fact that India has the 
largest cattle population in the world and their health as well as 
productivity is lowest level, the neglect of Veterinary Sciences is not 
conducive to the development of agriculture. 
The share of both the segments of higher education - Education 
and Health has increased at low rate since 1960-61, especially in 
case of Medicine where it increased from 2.7% in 1960-61 to 3.4% 
in 1992-93 only. During the eighties it stablized at 3.4%. The growth 
rate of enrolment in Education has shown a similar trend. The 
increase was very marginal - from 1.5% in 1960-61 to 2.3.% in 
1989-90. 
Though Education and health infrastructure has been considerably 
strengthened in the country since independence the educational 
facilities in both the spheres, continue to be highly inadequate. The 
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erratic behavior of enrolment in Education and slow growth rate of 
Medicine may be considered as indicators of misplaced priorities in 
higher education. 
Thus examining the faculty-wise distribution and growth of 
enrolment of higher education as whole reveals distortions even 
though significant changes have taken place in the structure of 
economy and composition of Gross National Product. 
The trend line of the growth of higher education should be 
brought in line with the demands of socio-economic development in 
the country.'^ 
Looking at the stage-wise structure as well as faculty 
spectrum of higher education together and in relation to each other, 
one is struck by the chronic persistence of the large undergraduate 
enrolment and the accompanying, low share of postgraduate and 
research enrolment. This is particularly in the light of facultywise 
spectrujn of enrolment. Though some structural changes have taken 
place in the economy especially during late seventies and early 
eighties, the structure of higher education has not kept pace with it. It 
12. Moonis Raza, Op.cit., p.56. 
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has been observed that during the seventies while the share of 
matriculates in the educated unemployed has been going down, it had 
been going up in the case of undergraduates as well as graduates. It is 
significant to note that 50% of the educated unemployed during the 
period were products of the Arts faculty. This was in contrast to 
professional and technical occupations where in quite few vacancies 
continued to remain unfulfilled due to lack of suitable candidates." 
The proportion of national income devoted to human resource 
development is likely to rise in all countries that are growing. The 
social and political pressures for more and better education are strong 
in all the modernising nations.'* Prof. Harbison has suggested a rule 
of thumb which states that if output (GDP) is to grow by X% per 
year the stfock of top level manpower should grow by 2X, "Second-
level" by 3X and total employment by 1/2X% per year.'^ 
One of major differences between a developed and an 
underdeveloped country is that the former possess the proficiency 
required to take on and use efficiently superior techniques of 
13. Moonis Raza, Op.cit., p.56. 
14. Harbison and Myer— Leading Issues in Economic Development ed. Gerald 
Meir Third ed. Oxford Univ. Press, 1976. pp.186. 
15. Er. Rado and A.R. Jolly 'Projecting the demand for Educated Manpower': 
Case study in Economics of Education 2. Selected Readings ed. M. Blaug. 
Penguin Books 1968 p.76. 
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organisation and production and the latter has not yet acquired the 
capacity to do so.'^ 
3.2.3 Growth in enrolment of Higher education and growth in Net 
National Product 
Higher education provides people with an opportunity to reflect 
on the critical social, economic cultural and moral issues facing 
humanity. It contributes to national development through dissemination 
of specialized knowledge and skills. It is therefore a crucial factor 
and being at the apex of the educational pyramid, it has a key role to 
play in the educational system. 
The education system which feeds and serves the economy and 
constitutes one of its pillars is usually developed in such a way as to 
subserve the needs of that economy. India has been no exception to 
this statement. The kind of system that has evolved over the decades 
leans unmistakably in the direction of higher and professional 
education. Approximately one - third of the total outlay on education 
is spent on these twin sectors. The rest is divided between elementary 
education and secondary education.'^ 
16. Economic development of Uganda. Report of a Misison Organised by the 
IBRD. John Hopkins Press. Baltimore. 1962. p.343. 
17. Amrik Singh: 'New Policy on Education-Two years later' in Economic and 
Political Weekly, special No. 1988 pp.2479. 
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The table 3.7 below shows the percentage changes in total 
enrolment for the period 1960-61 to 1990-91, and the percentage 
change in net national product in corresponding years. 
Table 3.7 
Growth in enrolment in Higher Education and GroHth in Net 
National Product 
1960-61-1990-91 
Year % Change in total % Change in Net 
Enrolment National Product 
1960-61 15.6 7.0 
1970-71 9.0 5.2 
1976.77 0.2 0.9 
1980-81 3.9 7.5 
1990-91 4.2 5.8 
Source: See Appendix A.6 for details. 
Note: The NNP figures are at factor cost. 
The table above reveals, that there is no correspondence between 
changes in enrolment and changes in national product. They do not 
move in the same direction. In fact as can be observed from appendix 
A-6, till early 1970's the percentage change in enrolment is higher 
than the percentage change in Net National Product but this 
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phenomenon is reversed in 1973-74 till 1984-85. Then again for three 
years percentage change in enrolment was slightly higher than 
percentage change in Net National Product. It is clear that the 
percentage change in enrolment in higher education as well as Net 
National Product, does not show any correlation, even the individual trends 
of these are not very clear and the movement between the two is erratic. 
3.2.4 Growth in enrolment of Technical Manpower and Growth of Net 
National Product 
Economic development is often taken as synonymous with the 
development of the industrial sectors because a high industrial growth 
usually ensures a high level of development. The growth of industrial 
sector requires trained technical and scientific personnel. Here we 
have tried to analyse their position with respect to net national 
income to assess the adequacy. 
The constraints of physical resources is not the only limiting 
factor for economic development. Science and technology could be 
usefully exploited to make up for the insufficient technological 
innovation or introduction of new inputs. The responsibility for using 
science and technology for economic development lies with the 
scientific and technical manpower. A number of studies in the United 
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Sates and west European countries have shown that the total output 
index of an economy is directly related to the number of qualified 
scientists and engineers in the labour force and that the growth rate 
depends on the quality and competence of technical manpower. 18 
In the following table 3.8 we study the growth of technical 
personnel and the growth rate of Net National Product in India since 
1960-61 to assess the adequacy of former. 
Table 3.8 
Decadel growth in enrolment of Technical Manpower and Net 
National Product since 1960-61-1990-91 
Year % Change in total % Change in Net 
Enrolment National Product 
Science Engg/Tech. Medicine 
1960-61 28.6 4.4 3.3 7.0 
1970-71 31.6 3.0 3.2 5.2 
1980-81 19.4 4.7 4.0 7.5 
1990-91 19.6 4.9 3.4 5.8 
Source: 1. UGC: University development in India: Basic facts and 
figures various issues. 
2. CMIE Report 1992. 
18. PR. Sengupta— "Utilisation of Scientific and Technical Manpower for 
Economic growth" in Manpower Journal Vol. XIII NO.l. Apr-June 1977, 
I AMR New Delhi, pp.41-42. 
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This table shows that the enrolment in general sciences was very 
high in 1960-61, as compared to professional courses. In 1960-61 the 
percentage increase over the previous year in enrolment of sciences 
was 28.6% whereas for specialised skills like Engg./tech. and 
medicine it was only 4.4% and 3.3% respectively. The Net National 
Product growth was only 7.0%. In 1990-91 the growth rate in 
enrolment increased to 4.9% for Engg./Tech. and 3.4% for medicine, 
the growth of Net National Product was only 5.8%. 
The table makes it clear that inspite of annual increase of more 
professionals, the Net National Product is not showing the same 
trend. In certain years the rate of change of Net National Product is 
low compared to preceeding years. This may be due to the fact that 
though the number of professionals constitute a part of national 
income, there are other factors which also influences Net National 
Product. 
3.2.5 Cost of Education 
Education helps in increasing the efficiency of the people and 
there by the national income. So expenditure on education is to be 
treated as a form of investment. Authors like Harbison, Simon 
Kuznest and Dr. V.K.R.V. Rao and T.W. Schultz etc. have pointed out 
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that in the process of economic growth investment in human capital 
plays a vital role. Investment in human capital i.e. the body of 
accumulated knowledge and its application in the process of growth 
account for the superiority of the technically advanced countries. 
Several attempts have been made to calculate the costs of education 
but they are unsatisfactory on the whole as data about education are 
not easily available, particularly, in less developed countries. These 
limitations not withstanding some idea about the nature of costs can 
be had and an attempt at their quantification can be made in specific 
cases with the limited data available. Costs incurred for services 
provided by a college, or University falls under two major heads:-
(i) Explicit costs 
(ii) Implicit costs 
Explicit Costs are the cost of the resources that College/University 
buys and hires to provide those services. These are costs of capital 
and labour resources largely reflected in the annual budget of an 
institution. Costs incurred by students in form of outlays on various 
items like book, pen pencils, calculators etc. 
The cost to a society of providing higher educational services are 
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far in excess of these explicit costs. For instance at a certain age a 
child can make a productive contribution to his family income. The 
family has to forego that income if he continues his education after 
reaching that age. The society also loses by a corresponding fall in 
Net National Product. This is opportunity cost or implicit cost to the 
student and to the society for educational services obtained by the 
student. 
Cost analysis distinguishes three layers of costs coming under 
the two major heads mentioned:-
(a) Institutional costs. 
(b) Private Costs 
(c) Opportunity Cost. 
This opportunity cost component is also known as foregone 
earnings, indirect cost or hidden cost of education. Foregone earnings 
are a major cost component of educational provision that came into 
the surface in the wave of the economics of education literature since 
late 1950's. 
The direct costs of education are the budgetary outlays for 
schools, colleges or University facilities, teacher salaries, classroom 
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maintenance and equipment. However, the fact that a student is 
studying in college instead of participating in the labour market means 
that there is some lost production for the economy as a whole. It 
also means a lost income for the person who is studying. A fully 
inclusive resource cost of education should include the lost production 
component. This is measured by the earnings of those in the labour 
force, with a level of educational attainment one step lower than the 
one for which the student is currently studying. For, the indirect cost 
of college education is what a person with a Secondary School 
Certificate the same age is earning in the economy. The opportunity 
cost of education is substantial and it varies with the level of 
education and the type of country where it is measured. Thus the 
opportunity cost of studying for a doctorate is enormous because the 
individual could have been working with his or her master's or 
bachelor's degree. 
The foregone earnings were neglected in almost all the studies 
on the costs of education until Prof T.W. Schultz presented estimates 
of these hidden costs for the United States. His main argument for 
considering these costs were, that students study, which is work and 
this work among other things help create educational capital. Students 
are not enjoying leisure when they study, nor are they wholly engaged 
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in consumption. They are viewed as self - employed producers of 
Capital. 
Assume, then that if they were not in school or college, they 
would be employed for producing products and services of value to 
the economy for which they would be 'paid'; there is then an 
Opportunity cost in going to schools and college.^ ^ 
In this study we are concerned only with the foregone earnings 
in higher education in India. We have constructed different wage -
charts for different stages of education graduate postgraduate and 
Research Scholar/doctorate. 
With the help of monthly wage chart we obtain estimates of 
monthly foregone earnings separately for under graduates, 
postgraduates and researchers. 
We have assumed here that if an undergraduate were not studying 
then he would be employed on the basis of his secondary school 
certificate drawing a salary of Rs. 1150/-; a postgraduate would be 
employed on the basis of college education and earning Rs. 2900/-
and a Researcher would be getting Rs. 4000/-. This salary structure 
has been derived from the IV Pay Commission report.-° 
19. T.W. Schultz, "Capital Formation by Education," in Journal of Political 
Economy, Vol.LXVIII. No.6, Dec. 1960, p.573. 
20. Swamys Handbook, 1994. pp.22-23. 
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On the basis of these monthly wages, the foregone earnings have 
been estimated. For this purpose we have multiplied the number of 
students at various stages of education with the wages they would have 
earned if not studying to arrive at foregone earning for that particular 
year. 
The table here shows the foregone earning for selected years and 
the details are in Appendix A-8 (i), (ii) & (iii). 
Table 3.9 
Foregone Earning - Selected Years 
Crores 
Year Graduates Postgraduate Researcher 
1960-61 53.45 17.08 2.06 
1970-71 200.80 46.74 5.32 
1990-91 448.38 121.80 19.6 
Source: See Appendix A-8 (i) (ii) (iii). 
Thus we observe that for the year 1960-61 the foregone earnings 
of graduate was 53.45crs. which increased to 200.80cr. in 1970-71 
because of the enrolment during this period had increased at a very 
rapid rate. 
Thereafter the enrolment increased much slowly and therefore the 
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foregone earnings increased at a modest rate. They stood at Rs. 
448.38 crs. in 1990-91. 
The foregone earnings for postgraduates students is less partly 
because of lower enrolment than in under graduate classes. For 
example it was Rs. 17.08 cr. in 1960-61 and Rs. 46.74 crs. In 1970-71. 
The growth of foregone earnings was much slower than that of 
graduates. 
It is much lower for Researchers mainly because of a still lower 
enrolment. In 1960-61 the foregone earning stood at only Rs. 2.06 cr. 
and in 1970-71 it had increased merely to Rs. 5.32 crs. and in 1990-
91 it was Rs. 19.6 crs. 
The following table 3.10 shows the compound growth rate of 
foregone earnings. 
Table 3.10 
Foregone earning 
Compound growth rate. Percentage 
Year Graduates Postgraduate Researcher 
1961-90 
1961-70 
1971-80 
1981-90 
7.1 
11.5 
3.6 
5.0 
6.5 
9.6 
5.1 
4.0 
7.5 
0.1 
8.2 
3.8 
Source: See appendix A-9. , ' . A - ' • ' ' ' ' i s •• 
r 
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The compound growth rate of foregone earnings from 1961-90 
was 7.1% for graduates. If we analyse it on the decadel basis then we 
find that the increase was highest for the decade 1961-70 ie at 11.5% 
whereas for 1971-80 the increase was merely 3.6% and for the 
decade 1981-90 it was more than previous decade -5.0%. 
Similarly the compound growth rate of foregone earning for 
postgraduates during the entire period under study was 6.5%, very 
close to that of the graduates but it was significantly less for the 
decade 1961-70. It increased by 9.6% which then declined in 
subsequent decades and was 5.1% and 4% respectively during 1971-80 
and 1981-90. 
The growth of foregone earnings for researchers shows 
interesting feature. For the period of 31 years the increase was of 
7.5%, very similar to that of graduates, but when we study on the 
decadel basis then we observe that it increased by only 0.1% during 
1961-70 in comparison to 1971-80 when the increase was 8.2%. One 
reason may be that during this period Ph.D was not compulsory for 
teaching assignments. It was in 1974 when University Grants 
Commission made Ph.D degree as an essential qualification for 
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lectureship. However because of the importance of higher education in 
economic development, efforts were made to streamline the whole 
process and the enrolment in research was curbed, hence we find that 
for the decade 1981-90 the growth rate of foregone earnings declined 
sharply and stood at 3.8% only. 
The foregone earnings are only one part of total costs of 
education the other being expenditure incurred on maintenance of 
staff, equipment, books, and journals and the cost of providing for the 
buildings. 
In this study we have estimated the foregone earnings of 
graduates, postgraduates and research scholars on the assumption that 
there is no unemployment, i.e. all the students would have got 
employment if not studying. We have obtained the costs incurred on 
Science, Social Sciences and Humanities from Grants provided by 
University Grant commission. The data is taken from the Annual 
reports of the University Grants Commission. 
To this sum of forgone earning we have added the total costs 
incurred jon science,^social science, humanities to arrive at the total 
costs of higher education. 
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The table below shows the foregone earnings as percent of total 
costs in higher education. 
Table 3.11 
Foregone earnings as percent of total costs 
Year Total cost Foregone earning Percent of 
(i) cr. (ii) (il) to (i) 
1960-61 74.89 72.60 97% 
1965-66 141.92 138.64 97.6% 
1970-71 257.54 252.86 98.18% 
1975-76 323.92 317.99 98.16% 
1980-81 376.62 368.30 97.7% 
1989-90 580.99 565.96 97.4% 
Source: Computed from Appendix 8 and 11. 
It is interesting to note from the table that foregone earnings 
are more than 90 percent of the total costs of higher education 
thereby reinforcing that foregone earnings are important part of the 
total cost and should not be ignored. 
Besides, when we analyse the total costs of higher education as 
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percent of net national income then we observe that it has been very 
low in the sixties but has increased significantly over the years. This 
is given in table 3.12 below. 
Table 3.12 
Total Costs of Higher Education as percent of 
Year 
1960-61 
1970-71 
1980-81 
1989-90 
Cost of 
Net National Product 
higher 
Education cr. 
74.89 
257.54 
376.62 
580.99 
NNP 
cr. 
58602 
82211 
110685 
176159 
Cost as % of 
NNP 
0.13 
0.31 
0.34 
0.33 
Source: Appendix A-12 
In 1960-61 the cost of higher education as percent of NNP was 
0.13% wiiich increased significantly to 0.31% in ten years i.e. 1970-71. 
Thereafter we find that it remained at 0.32%-0.34% over the 
years till 1990. 
This trend may be possible because till 1970 the government 
made more expenditures on higher education and thereafter the 
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emphasis shifted towards primary and secondary education. The 
expenditures further did not increase and the burden of resource 
crunch was most felt on higher education. 
We also find that the total resource cost on higher education as 
percent of net national product is extremely low though higher 
education is important for economic development Harbison has 
pointed out that if GNP is to grow at X% the top-level manpower 
should grow by 2x%. His formulation is borne out of experience of 
developed countries and hence primarily applicable to them. In Less 
develop countries the emphasis should be on universal primary 
education. Therefore Harbision's prescription has to be suitably 
modified. 
3.3 Growth in education and economic development: 
A Priori there seems to be a high correlation between education 
and a country's level of economic development as expressed by Net 
National Product per capita. 
For our study we have tried to analyse the relation between 
enrolment of students in various stages of education in India and the 
level of economic development as expressed by its net national 
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product. On the basis of time series data since 1961 (given in 
appendix) we have assumed that enrolment is a linear function of per 
capita Net National Product, that is, 
ENR= bo+b,NNP +u 
Where b^ and bj are parameters and u is a random term. 
By applying ordinary least square method we obtained the folowing 
results for different levels of studies. 
For undergraduate studies, 
ENR = -659021 + 27.02 NNP, R2 = 0.93 
(263038.5) (1.44) 
For the post graduate studies, 
ENR = -82761.6 + 2.99 NNP, R^  = 0.93 
(28048.5) (0.15) 
and the same for research level 
ENR = -16572 + 0.39 NNP, R^  = 0.94 
(3390.5) (0.0185) 
F igures in parenthesis are the standard errors of respect ive 
coefficients. 
84 
The coefficient of determination (R-) for all the three stages of 
studies is very high (R^=0.93). This was expected as we have taken 
only one independent variable. The sign of the coefficient of Net 
National Product has come out to be positive and is statistically 
significant at 5% level of significance. 
This clearly, shows that enrolment number is positively related to 
Net National Product i.e. as Net national product of country increases 
the enrolment number also increases. 
Another interesting thing which can be noticed from these three 
equations is that the magnitude of the coefficient of Net National 
Product is highest (27.02) for the under graduate level which declines 
to (2.99) for postgraduate level and is lowest (0.39) for Research 
level. 
From this we may infer that variations in enrolment number due 
to change in Net national product is much more (around 27%) in the 
case of undergraduate students whereas this variation is much lower 
(3%) for postgraduate level student and is minimum (0.4%) for 
Research level. 
This phenomenon may be due to the fact that as there is more 
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development and creation of more job opportunities a larger number 
of students find employment and hence do not pursue higher levels of 
education like research. The growth of the tertiary sector which 
generates employment for graduates more may be responsible for less 
enrolment in post graduate level and even fewer in research level. 
3.4 Concluding Observations: 
Education plays an important role in the development of any 
economy. In India concerted effort was made to expand the base of 
education. As a result not only there was substantial increase in the 
number of institutions but also in the enrolment of students. The 
stage wise enrolment shows that the maximum influx of students was 
in the undergraduate level and less for postgraduate and research 
level. A disturbing aspect of faculty wise enrolment shows that the 
number of students were less in the professional courses like 
Engineering/Technology and Medicine. 
The developing countries skill needs are always changing, as 
trade and employment patterns shifts. Managerial and advanced 
technical skills will be crucial for exploiting new opportunities and 
technologies. This will require a significant investment in Research and 
Development (R&D). 
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In developing countries like India with agricultural base infusion 
of new skills and knowledge into the agricultural sector is very 
essential and deserves high priority. In most of the countries that 
have undergone agricultural transformation the main reason has been 
the predominant emphasis on new skills and useful knowledge required 
to develop a modern agriculture. In agriculture the quality of labour 
as an input has to be improved to allow for the better utilization of 
non human capital such as insecticide, seeds and equipment. In India 
the enrolment in agricultural sciences is very low, though it is so 
important here. 
In this study we have also estimated foregone earnings. This 
important cost is omitted in our planning and financing approach to 
higher education. The omission of these earnings foregone by students 
distorts our view of the economics of higher education. The major 
implications of these omission of earning foregone are that higher 
education is more than twice as costly as is revealed in our budget. 
Here we have also studied the correlation between enrolment numbers 
and the Net National Product and found them to be positively 
correlated. The next chapter consists of conclusion of our study. 

CHAPTER-IV 
SUMMARY AND CONCLUSION 
^The economic development of developed nations confirms the 
importance of non-material investment and also establishes that 
economic development depends vitally on the creation of educated 
labour force which is equipped with necessary technical skills for 
modern industrial production and ready to accept and promote 
economic deveolopment and technical change*.* Human beings are 
included in Irving Fishers defination of capital. Captial, he asserted 
is a "useful appropriated material object" and since human beings 
have these characteristic, consistency required that they are included 
in the concept of capital. 
vFor the economic development of the country material capital 
as well as human capital are required. Human capital is a concept 
that includes investment made in man through various means such 
as education and health, i^  
Health is an essential and important form of investment in 
human capital because it enhances the productivity and efficiency of 
1. T.W. Schultz, "Rise in the Capital Stock Represented by Education in the United 
States, 1900-1957", in Human Capital formation and Manpower Developement ed. 
by Ronald A. Wykstra, Free Press New York, 1971. p-10. 
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formation was a primary concern. Later the contribution that human 
capital makes to development came to be emphasized. The role of 
human capital was especially clear in the experience of the East 
Asian economies. They invested heavily in education and skills. 
Accumulation of human capital emerges from all this work as one 
of the most powerful engines of development.^ The other major 
component of human capital is education. Harbison has pointed out 
that the quality of human resource affect capital absorptive capacity 
of the country and it is education that determines and enhances this 
qualit>'. Similarly Johnson has emphasized that labour forces equipped 
with technical skills are more important for economic development. 
Education strengthens peoples ability to meet their wants and those 
of their family members by increasing their productivity, and their 
potential to achieve a higher standard of living. An increase in 
formal schooling accounts for most of the literacy gains in the 
developing world in the past three decades.^ 
Education promotes economic growth and thus puts other goals 
of development within reach. 
6. World Development Report 1991— The Challenge of Development World 
Development Indicators, Oxford Univ. Press, 1991, p.33. 
3. Ibid., pp. 56-57. 
90 
/Education affects productivity and growth through several 
channels. A better educated person absorbs new information faster 
and applies unfamiliar inputs and new processes more effectively. In 
the dynamic and uncertain environment of technological change more 
highly educated workers have a big advantage. In Thailand, farmers 
with four years of schooling were three times more likely to use 
new chemical inputs than farmers with one to three years of 
schooling.^ 
Japans rapid industrialization after Meiji restoration was fuelled 
by its aggressive accumulation of technical skills which in turn was 
based on its already high level of literacy and a strong commitment 
to education especially training of engineers. 
Koreas relatively strong base of human capital in early 1960's 
speeded its own industrialization. This accumulation started during 
the period 1910-45 with substantial on the job training and foreign 
technical assistance. Entrepreneurial abilit>' which is so important for 
economic development has been characterized as a combination of 
moderate risk-taking, individual responsibility, long range planning 
and organizational ability.-
4. World Development Report 1991, Op. cit.. p.57. 
5. Ibid. 
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-^Skilled, healthy and well educated people are generally more 
likely to find employment and earn better wages. They have better 
access to information. The educated can also contribute more to the 
advancement of culture. Politics, Science and technology. They are 
more valuable to society. 
The correlation between educational activity and human resource 
development has been empirically demonstrated by scholars like John 
Vaizey, Mark Blaug, T.W. Schultz. But such studies have not been 
conducted on the educational scene in India. It has been identified 
that well planned system of higher education is a major variable for 
providing the stock of manpower in diversified areas to accelerate the 
pace of industrialization. The relationship between education and 
employment is very significant. The growth and development of 
education is interlinked with employment and work. The demand for 
education in the public sector has been more in the professional and 
technical areas requiring higher education. 
"^he enormous superiority of the developed countries in the field 
of kiiowledge derives as much from the quality of education as their 
scale of expenditure on education. It is this aspect which is neglected 
in developing countries.*^ 
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Education has tended to be given comparatively lower priority 
in the matter of sectoral allocation of resources in these countries. 
Allocation for education cannot be wholly treated either as investment 
outlay or as consumption outlay. Gestation period for investment in 
education to yield results is too long. Difficulties are encountered in 
accurately estimating or quantifying the returns on investments in 
education. The reason is that the functional relationship between 
inputs and outputs in education is indeterminate. The net result is that 
in India also as in other developing economies education is treated as 
social service sector and often gets for itself only residual resources 
after allocation to the so called productive sectors.* 
If we study the pattern of investment in education in under 
develop countries, then we find that in Asian countries (except Japan) 
high priority is assigned to primary education. 
Primary education is mostly free and compulsory. Secondary 
education recieves a lower priority. The need for technical education 
is recognised but enough resources are not diverted for this purpose. 
University education is expanding but does not provide sufficient top 
6. Report of the Committee for review of National Policy Education 1986- Final 
Report 26 Dec. 1990 in Ramamurti Committee, towards an Enlightened and 
Humane Society, NPE 1986 A review part I. p.342. 
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level people to speed up economic development. 
The public expenditure in education is low in many of the Asian 
countries. Malaysia spends the highest, 5.5% of its Gross National 
Product is spent on education in 1990. Indonesia's expenditure was 
0.9% of its Gross National Product inl988, whereas Afghanistan 
spent merely 2% of its Gross National Product for education in 
1980. 
Table 4.1 
Public Expenditure on Education as % of Gross National 
Product in Select Asian Countries. 
Country Year Expend on edu.as % of GNP 
Indonesia 
India 
Afghanistan 
Pakistan 
Bangladesh 
Thailand 
China 
Malaysia 
Philipinnes 
HongKong 
Singapore 
Rep. of Korea 
1988 
1987 
1980 
1987 
1989 
1990 
1990 
1990 
1990 
1989 
1988 
1990 
0.9 
3.2 
2.0 
3.4 
2.2 
3.8 
3.0 
5.5 
3.0 
2.7 
3.4 
3.7 
Source: Statistical Yearbook 1992, UNESCO. 
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^ n comparison to many countries India spends much less on 
education in terms of the proportion of Gross National Product., In 
terms of percentage of Gross National Product invested in education 
India ranks 115th in the world/There are only a few countries in 
South Asia like Burma, Bangladesh and Afghanistan which spend a 
lesser proportion of their Gross National Product on education than 
India.v 
-An view of the paucity of funds the expenditure on education has 
been at a very low level in developing countries such as India. 
•^ As per 1992 statistic, India's expenditure on education as a 
percentage of Gross National Product was just 3.2%. In times of 
economic crisis the financial axe invariably falls on education and 
other social service sectors. Budgetary allocations are still far below 
the actual requirements of the education system.•^ 
^ h e Kothari Commission had suggested that 6% of national 
income be allocated to education. But the amount actually spent never 
exceeded more than 3%. This has resulted in shortages of teachers 
and technical personnel, poor and inadequate buildings and equipment, 
overcrowding of classrooms and existence of high percentage of 
illiteracy. 
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While there is acute problem of illiteracy the country is also 
producing a vast army of educated unemployed. The biggest 
drawback in our educational policy has been its failure to establish 
a relationship between education and other social, economic variable. 
The 1986 National policy on education emphasized the need to 
promote "excellence"; the Ramamurti panel made a case for "quality 
of status" and work and employment orientation of education. 
Educational planning and policy should be regarded as an integral 
part of development planning, though its scope and direction will be 
determined by the rate of growth, the kind of growth that we want. If 
the rate of growth so desired is 7% a year then it will demand a 
large number of administrators, educationalist, scientists, engineers 
than a rate of growth of say 3% a year. The capacity to transform 
within' a limited period and to do it in an effective way depends on 
the supply of various types of educated professionals. 
The length of education and choice of types of education has 
to be economically adjusted to the pattern of future production of 
the country.' 
7. Ingar Svennilson; "Education Research and other identified factors in 
Growth" in Human Capital Formation and Manpower Planning edt. 
Ronald A. Wykstra, 1971, pp.48-49. 
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We have examined in the foregoing pages the role education has 
played in the economic development of India during the period 1960-
90. "^he contribtion of education in national income is a crucial 
indicator of the role that education plays in economic development of 
the country^ As far as education is concerned we have concentrated 
on higher education and tried to analyse how it is inter-linked with 
the increase in national income over the years. 
The main limitation of the study is that the data used here are 
of secondary nature. We have also made important assumptions. 
1. We have constructed the wagechart on the basis of fourth pay 
commission report about the salary structures and presume this 
to reflect the earnings for general and professional education. 
2. We have further assumed that there exists no unemployment in 
the economy so that students who were not studying would have 
got employment. 
3. We have also not taken into account the private cost to 
students. Only the cost incurred by Universit>' Grants Commission 
for higher education is taken in the computation of total costs. 
India has made good financial investment in creating sound 
97 
education infrastructure to stimulate the pace of development. This 
result has been most successful on the quantitative front with 196 
universities in 1991-92; and 5058 college during the same period. 
But the qualitative front is not so bright. 
India among the developing countries is swamped with excessive 
university enrolments in fields which are not related to the present 
stage of economic growth. For example around 40 percent of the 
total enrolment in higher education is in the field of arts, social 
sciences and humanities, the enrolment in the field of Medicine, Eng/ 
tech. Law have been very low, between 3-4% only. 
Our approach in opening colleges and university has been 
regional and political. Due to wide spread unemployment graduates 
and postgraduates take to jobs where only matriculates are needed. 
Political pressures make emphasis on quantity whereas the 
achievements of rapid economic growth makes it imperative to 
emphasize the quality of high level manpower for economic 
development.^ 
When we analyzed the stage-wise enrolment we find that position 
8. P.C. Malhotra and AC. Minocha, "Capital Formation in Human Resources 
through Education," in Indian Economic Association 48th Annual Conference Dec. 
1965. Benaras pp.50-51. 
98 
of postgraduate and research segment of higher education has been 
strengthened but there has not been very rapid increase in its share in 
total enrolment. The share of undergraduates, has increased much 
more rapidly due to mushrooming of affiliated colleges. 
While examining the faculty wise distribution it was revealed 
that though the economy has under gone structural changes, the 
structure of higher education has not kept pace with it,. It is 
significant to note that 50 percent of educated unemployed are 
products of Faculty of Arts whereas vacancies in professional and 
technical colleges remain unfulfilled due to lack of suitable 
candidates. It is significant to note that the percentage change in 
enrolment and percentage change in Net National Product do not show 
any correlation. When we relate the Net National Product with 
percantage changes in technical skills then also we find that inspite of 
annual increase of more professionals, the Net National Product is not 
showing the same trend. In certain years the rate of change of Net 
National Productis low compared to preceeding years. This may be 
due to the fact that though the number of professionals constitute a 
part of national income, there are other factors which influences Net 
National Product. 
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To examine the role education plays in economic development 
of the country as expressed by its Net National Product, we have 
tried to estimate the cost of education as that would give us 
investments made in education. 
One important cost of education is the earnings foregone. We 
have estimated this on the assumption that if these students were 
not studying they would have been employed and earning. It also 
means lost production because they would have been in labour market 
and adding to national income. 
On the basis of monthly wages the foregone earnings have been 
estimated. We have multiplied the number of students at various stages 
of education with wages they would have earned if not studying to 
arrive at foregone earnings for that particular year. 
The foregone earning of graduates was high at Rs.448.38 crores 
in 1990-91 due to high enrolment. The foregone earnings for 
postgraduate students is less due to lower enrolment than graduates 
and for research level it is even less. 
The foregone earnings are one part of total cost, other being expenditure 
incurred on maintenance of staff, equipment, books and journals. 
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To the sum of foregone earnings we have added the above 
mentioned costs to arrive at total costs of higher education. When we 
analyze the total costs of higher education as percent of net national 
income then we observe that it has been very low in the Sixties but 
increased significantly over the year still 1970-71. There after it 
remained at 0.32% -0.34% of Net National Product in 1990-91. 
Therefore the resource cost of higher education as percent of 
net national product is extremely low though it is very important 
for economic development. 
The coefficient of correlation between growth in education and 
economic development has been computed. It reveals that high 
degree of correlation exists between growth in education and 
economic development. The enrolment is positively related to net 
national product. For all the three stages of studies coefficient of 
determination (R*) is fairly very high, (R- = 0.93) which of course 
is expected as we have taken only one independent variable. The 
sign of the coefficient of Net National Product has come out to be 
positive and is statistically significant at 5% level of significance. 
This shows that enrolment is positively related to Net National 
Product. 
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The other significant result obtained is that the magnitude of the 
coefficient of Net National Product is the highest (27.02) for 
undergraduate level but then it declines to (2.99) for postgraduate and 
(0.39) for research level. 
This also reveal that variations in enrolment number due to 
changes in Net national product is much more (27%) for 
undergraduate students and is quite low (3%) for postgraduate level 
students. The opening up of employment opportunities due to 
economic development may be one important reason for this 
phenomenon. As we find in the developed nations that number of 
people going in for research is quite low. A larger number of their 
students find employment soon after passing their school level 
examinations and therefore do not pursue higher education as we 
have it in India. 
Most of the graduates in India enrol themselves in post 
graduate levels because they are unable to find employment and this 
tendency continues for research level also. 
Limitations: Though this particular analysis is ver\ limited in scope 
and give us a rough idea about the dependence of enrolment 
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number on Net national product because we know that the enrolment 
does not depend entirely on income levels. 
But we could not include all those factors due to non availabilit\' 
of data. Secondly this relationship which we have obtained may be 
due to the time series data i.e. we might have obtained the spurious 
correlation between the two variables. 
To identify this problem some advanced econometric techniques 
are required, but as we are not aware of that so we have not gone 
into that much detailed examination and simply tried to examine 
whether increased enrolment is related to increase in national 
income. 
The two variables have indeed moved in the same direction 
over the years showing that education plays an important role in 
the economic development. 
Thus the notion that manpower supply in developing economies 
is perfectly elastic does not imply that the supply of human capital 
is perfectly elastic. High level manpower is a resource whose supply 
can be increased only by investment for human resource development. 
Investment in human resource in narrower sense may convey 
expenditure an education and training; and this is so important when 
we want to correlate it with economic grov^ih. 
iXjpjpc^mcilfis©© 
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APPENDIX A 1 
Growth of Educational Institutions 
Since 1950-51 to 1991-92 
Education Inst. 1950-51 
1. Primary/Junior 210 
Basic School (000) 
2. Middle/Senior 14 
Basic School (000) 
3. High/Higher 7 
Secondary School (000) 
4. Colleges for 498 
1960-61 
330 
50 
17 
1082 
general edu. (Degree & above) 
5. Universities 27 45 
1970-71 
408 
91 
37 
2285 
82 
1980-81 
494 
118 
51 
3421 
110 
1990-91 
558 
147 
79 
4862 
196 
1960-92 
CARG 
566 
152 
82 
5058 
196 
1 (•/.) 
1.76 
3.65 
5.21 
5.10 
4.86 
Source: Economic intelligaice service: Basic statistics relating to the Indian economy. Centre 
for Monitoring Indian Economy, Bombay, Aug. 1987 and Aug. 1993. 
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APPENDIX A 2 
Growth in School Enrofanent 
Since 1950-51 to 1991-92 
Enrolment 1950-51 1960-61 1970-71 1980-81 1990-91 1991-92 1960-92 
CARG (%) 
1.Pupils in 192 
Classes I-V (Lakh) _. 
% to Pop. in 43.1 
age groups 6-11 
2. Pupils in 31 
Classes VI-Vin(Lakh) 
% to Pop. in .12.9 
age groupsll-14 
3. Piqjils in Classes 12 
rX-Xn (Lakh) 
% to pop in a^ group 5.3 
350 
62.4 
67 
22.6 
29 
11.4 
570 738 991 
72.68 80.5 — 
133 
34.2 
207 
95 
20.5 
333 
41.9 — 
209 
1,015 3.49 
344 5.42 
212 6.63 
14-17 
Source: Economic hitelligoice service: Basic statistics relating to the hidian economy Aug. 
1987 and 1993. CMIE Bombay. 
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APPENDIX A 3 
Growth of Student enrolment in Higher education 
Since 1960-61 
Year Total Enrollment Increase Over %age Increase 
Prev. the Year 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
^1969-70 
4970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
V-1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
5,56,559 
6,63,661 
7,52,095 
8,42,110 
9,50,277 
10,66,884 
11,90,713 
13,70,261 
15,66,103 
n7,92,780 
^9,53,700 
20,65,041 
21,68,107 
22,34,385 
23,66,541 
24,26,109 
24,31,563 
24,64,972 
26,18,228 
26,48,579 
27,52,437 
29,52,066 
31,33,093 
33,07,649 
34,04,096 
,36,05,029 
75,025 15.6 
1,07,102 19.2 
88,434 13.3 
90,015 12.0 
1,08,167 12.8 
1,16,607 12.3 
1,23,829 11.6 
1,79,548 15.1 
1,95,842 14.3 
'2,26,667 -14.5 
1,60,920 ^ . 0 
1,11,341 5.7 
1,03,066 5.0 
66,278 3.1 
1,32,156 5.9 
59,568 2.5 
5,454 0.2 
1,33,409 5.5 
53,256 2.1 
30,351 1.2 
1,03,858 *-3.9 
1,99,629 7.3 
1,81,027 6.1 
1,74,556 5.6 
96,447 2.9 
2,00,933 5.9 
Contd. 
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1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
37,54,409 
39,10,828 
40,74,676 
42,46,878 
44,25,247 
46,11,107 
48,04,773 
50,06,575 
61,13,929 
64,25,624 
1,49,380 4.1 
1,56,419 4.2 
1,63,848 4.2 
1,72,202 4.1 
1,78,369 4.2 
1,85,860 4.2 
1,93,666 4.2 
2,01,802 4.2 
2,96,680 5.1 
3,11,695 5.1 
Source: University Grants Commission (UGC) Annual Report, various issues 
Note: Data for the years 1986-87-1998-89 are revised estimates and that for the 
year 1989-90 first estimates the data siace 1987-881993-94 are estimates. 
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APPENDIX A-4 
Student Enrolment According to Stage 
Year Graduate 
No. Percent 
Post-graduage 
No. Percent 
Research 
No. Percent 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
145389 
166935 
182775 
211258 
219917 
248690 
276999 
314783 
359829 
407415 
464848 
571485 
651805 
739607 
835804 
944015 
1053750 
1211083 
1388335 
1603898 
1746090 
1835077 
1920364 
1964432 
83.5 
86.1 
87.0 
88.0 
88.0 
88.4 
88,5 
88.38 
88^ 
89.4 
89.37 
88.86 
88,6 
88.0 
19992 
21903 
23751 
26191 
27801 
30866 
33516 
38298 
45543 
52244 
58908 
67610 
71297 
76685 
84201 
91830 
101798 
117250 
135459 
146804 
161182 
180433 
195307 
214691 
10.6 
10.2 
9.5 
9.1 
8.9 
8.6 
8.5 
8.6 
8.6 
8.2 
8.0 
8.7 
9.0 
9.6 
1434 
1774 
1715 
2071 
2464 
2692 
2992 
3087 
3745 
4867 
5165 
5249 
5297 
5895 
7104 
8633 
9668 
11479 
12145 
12474 
13311 
14995 
16443 
16417 
0.92 
0.79 
0.70 
0.70 
0.75 
0.81 
0.81 
0.84 
0.77 
0.69 
0.68 
0.73 
0.7 
0.7 
Contd. 
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1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
2075039 
2146919 
2141542 
2255306 
2294785 
2307924 
2401485 
2588759 
2757893 
2912487 
2999621 
3178897 
3307634 
3445439 
3589790 
3741500 
3899000 
NA 
4233000 
4410791 
5386372 
5667400 
87.7 
88.5 
88.1 
87.9 
87.7 
87.1 
87.2 
87.7 
88.0 
88.0 
88.0 
88.2 
88.1 
88.1 
88.1 
88.1 
88.1 
88.0 
88.0 
88.0 
88.2 
234114 
219826 
218128 
233644 
249528 
265251 
273337 
285892 
296103 
313110 
322541 
337679 
356669 
371529 
387094 
403453 
420000 
NA 
45600 
476624 
580823 
604009 
9.9 
9.1 
9.0 
9.1 
9.5 
10.1 
9.9 
9.7 
9.4 
9.5 
9.5 
9.4 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.1 
9.4 
9.4 
17977 
18381 
21910 
26659 
30078 
29570 
32171 
34588 
36731 
36249 
38160 
40346 
41299 
43019 
44821 
46716 
49000 
NA 
53000 
55073 
67253 
70682 
0.8 
0.7 
0.9 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
Source: Higher Education in India, Retrospect and Prospect Monis Raza (edt.) 
Association of Indian University 1991 P-47. 
Source: UGC: University Development in India Basic Facts and figures various 
issues. 
UGC: Annual reports. Various issues. 
Note: Data for years 1986-87 to 1988-89 are based on revise estimates and that 
for 1989-90 are based on first estimates 
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APPENDIX A-6 
Growth in total enrolment in Higher education and 
Growth in Net National Product (NNP) at factor Cost and 1980-81 prices 
Year % Change in total enrolment % Change in NNP. 
1960-61 15.6 7.0 
1961-62 19.2 2.7 
1962-63 13.3 1.7 
1963-64 12.0 5.0 
1964-65 12.8 7.4 
1965-66 12.3 -4.7 
1966-67 11.6 0.5 
1967-68 15.1 8.2 
1968-69 14.3 2.5 
1969-70 14.5 6.7 
1970-71 9.0 5.2 
1971-72 5.7 0.6 
1972-73 5.0 -0.8 
1973-74 3.1 4.9 
1974-75 5.9 1.3 
1975-76 2.5 9.5 
1976-77 0.2 0.9 
1977-78 5.5 7.7 
1978-79 2.1 5.6 
1979-80 1.2 -6.0 
1980-81 3.9 7.5 
1981-82 7.3 5.8 
Contd. 
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1982-83 6.1 2.2 
1983-84 5.6 8.1 
1984-85 2.9 3.4 
1985-86 5.9 3.9 
1986-87 4.1 3.8 
1987-88 4.2 3.8 
1988-89 4.2 11.0 
1989-90 4.1 6.0 
1990-91 4^ 2 5^ 8 
Sources: NNP Figures have been taken from - Basic statistics relating to the Indian 
economy Vol. I AH hidia Aug. 1992. CMIE. Bombay. 
Enrohnent figures fiom various issues of Annual Report published by UGC. 
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APPENDIX A-7 
Growth in enrolment of Technical Manpower 
and NNP since 1960-61-1990-91 
Year Percentage change in Percentage Change 
Enrollment of technical Manpower of NNP. 
Science Engg./Tech. Medicine 
1960-61 28.6 4.4 3.3 7.0 
1961-62 29.6 5.1 3.4 2.7 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
30.7 
31.5 
31.3 
32.7 
33.6 
33.3 
32.4 
32.8 
31.6 
30.3 
22.8 
21.2 
19.6 
19.1 
18.2 
18.4 
18.8 
19.2 
19.4 
5.4 
5.3 
5.1 
4.9 
4.9 
4.7 
4.1 
3.5 
3.0 
2.6 
3.8 
3.9 
3.8 
4.0 
4.1 
4.0 
4.3 
4.5 
4.7 
3.9 
4.0 
4.0 
4.0 
4.0 
3.8 
3.7 
3.4 
3.2 
3.1 
4.6 
4.6 
4.5 
4.3 
4.6 
4.4 
4.3 
4.2 
4.0 
1.7 
5.0 
7.4 
-4.7 
0.5 
8.2 
2.5 
6.7 
5.2 
0.6 
-0.8 
4.9 
1.3 
9.5 
0.9 
7.7 
5.6 
-6.0 
7.5 
Contd. 
1981-82 
1Q82-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
19.6 
19.6 
19.7 
19.7 
19.4 
19.6 
19.6 
19.6 
19.6 
19.6 
4.4 
4.5 
4.6 
4.7 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
3.9 
3.6 
3.6 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
114 
5.8 
2.2 
8.1 
3.4 
3.9 
3.8 
3.8 
11.0 
6.0 
5.8 
Source: 1 UGC: University education in India: Basic facts and figures- Various issues 
2. CME; Basic statistics relating to the Indian economy vol.1 All India. Aug. 
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APPENDIX A-8 (i) 
Foregone Earning (Graduates) 
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^'ear Total Enrol. Salar>' For Ear. crs. NNP crs. Per-NNP 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
464848 
571485 
651805 
739607 
835804 
944015 
1966-67 1053750 
1967-68 1211083 
1968-69 1388335 
1969-70 1603898 
1970-71 1746090 
1971-72 1835077 
1972-73 1920364 
1973-74 1964432 
1974-75 2075039 
1975-76 2146919 
1976-77 2141542 
1977-78 2255306 
1978-79 2294785 
1979-80 2307924 
1980-81 2401485 
1981-82 2588759 
1982-82 2757893 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Rs 
Rs. 
Rs. 
Rs. 
Rs. 
Rs 
Rs. 
Rs 
Rs 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
53.45752 
65.72077 
74.95757 
85.05480 
96.11746 
108.5617 
121.1812 
139.2745 
159.6585 
184.4482 
200.8003 
211.0338 
220.8418 
225.9096 
238.6294 
246.8956 
246.2773 
259.3601 
263.9002 
265.4112 
276.1707 
297.7072 
317.1576 
58602 
60168 
61165 
64216 
68942 
65734 
66089 
71519 
73285 
78177 
82211 
82675 
81991 
86010 
87116 
95433 
96253 
103670 
109466 
102937 
110685 
117140 
119704 
0.091221 
0.109228 
0.122549 
0.132451 
0.139417 
0.165153 
0.183360 
0.194737 
0.217859 
0.235936 
0.244249 
0.255257 
0.269348 
0.262655 
0.273921 
0.258711 
0.255864 
0.250178 
0.241079 
0.257838 
0.249510 
0.254146 
0.264951 
Contd 
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1983-84 2912487 
1984-85 2999621 
1985-86 3178897 
1986-87 3307634 
1987-88 3445439 
1988-89 3589790 
1989-90 3741500 
1990-91 3899000 
Rs 
Rs 
Rs. 
Rs. 
Rs. 
Rs. 
Rs 
Rs. 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
334.9360 
344.9564 
365.5731 
380.3779 
396.2254 
412.8258 
430.2725 
448.385 
129392 
133808 
139025 
144242 
149670 
166148 
176159 
186429 
0.258853 
0.257799 
0.262954 
0.263708 
0.264732 
0.248468 
0.244252 
0.240512 
Source: UGC: Annual Rq)orts various issues. 
CMIE: August 1992. 
Note: For. Ear. = Foregone Earnings. Per-NNP Percent of Net National Product. 
APPENDIX A-8 (ii) 
Foregone Earning (Post-Graduates) 
117 
Year 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
Total Enroll. 
58908 
67610 
71297 
76685 
84201 
91830 
101798 
117250 
135459 
146804 
161182 
180343 
195307 
214691 
234114 
219826 
218128 
233644 
249528 
265251 
273337 
285892 
296103 
Salary 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
For Ear. crs. 
17.08332 
19.6069 
20.67613 
22.23865 
24.41829 
26.6307 
29.52142 
34.0025 
39.28311 
42.57316 
46.74278 
52.29947 
56.63903 
62.29039 
67.89306 
63.74954 
63.25712 
67.75676 
72.36312 
76.92279 
79.26773 
82.90868 
85.86987 
NNP crs. 
58602 
60168 
61165 
64216 
68942 
65734 
66089 
71519 
73285 
78177 
82211 
82675 
81991 
86010 
87116 
95433 
96253 
103670 
109466 
102937 
110685 
117140 
119704 
Per-NNP 
0.0291 
0.0325 
0.0338 
0.0346 
0.0354 
0.04051 
0.0446 
0.0475 
0.0536 
0.0544 
0.0568 
0.0632 
0.069 
0.0723 
0.0779 
0.0668 
0.0657 
0.0653 
0.0661 
0.0747 
0.0716 
0.0707 
0.0717 
Contd. 
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1983-84 313110 
1984-85 322541 
1985-86 337679 
1986-87 356669 
1987-88 371529 
1988-89 387094 
1989-90 403453 
1990-91 420000 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
Rs.2900 
90.8019 
93.53689 
97.92691 
103.434 
107.7434 
112.2572 
117.0013 
121.8000 
129392 
133808 
139025 
144242 
149670 
166148 
176159 
186429 
0.0701 
0.0699 
0.0704 
0.0717 
0.07198 
0.0675 
0.0664 
0.0653 
Source: UGC: Annual Reports various issues. 
CMEE: August 1992. 
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APPENDIX A-8 (iii) 
Foregone Earning (Research) 
Year 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
Total Enroll. 
5165 
5249 
5297 
5895 
7104 
8633 
9668 
11479 
124145 
12474 
13311 
14995 
16443 
16417 
17977 
18382 
21910 
26659 
30078 
29570 
Salary 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
For Ear. crs. 
2.066 
2.0996 
2.1188 
2.358 
2.8416 
3.4532 
3.8672 
4.5916 
4.858 
4.9896 
5.3244 
5.998 
6.5772 
6.5668 
7.1908 
7.3524 
8.764 
10.6636 
12.0312 
11.828 
NNP crs. 
58602 
60168 
61165 
64216 
68942 
65734 
66089 
71519 
73285 
78177 
82211 
82675 
81991 
86010 
87116 
95433 
96253 
103670 
109466 
102937 
Per-NNP 
0.0035 
0.0034 
0.0034 
0.0036 
0.0041 
0.0052 
0.0058 
0.0064 
0.0066 
0.0063 
0.0064 
0.0072 
0.008 
0.0076 
0.0082 
0.0077 
0.0091 
0.0102 
0.0109 
0.0114 
Contd 
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1980-81 32171 
1981-82 34588 
1982-83 36731 
1983-84 36249 
1984-85 38160 
1985-86 40346 
1986-87 41299 
1987-88 43019 
1988-89 44821 
1989-90 46716 
1990-91 49000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
Rs.4000 
12.8684 
13.8352 
14.6924 
14.4996 
15.264 
16.1384 
16.5196 
17.2076 
17.9284 
18.6864 
19.6 
110685 
117140 
119704 
129392 
133808 
139025 
144242 
149670 
166148 
176159 
186429 
0.01162 
0.0118 
0.0122 
0.0112 
0.0114 
0.0116 
0.01145 
0.01149 
0.01079 
0.01060 
0.0105 
Source: UGC: Annual Rq)orts various issues. 
CMIE: August 1992. 
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Appendix A-9 
Compound growth rate and compound growth rate-decadal of Foregone earning 
Gra iduates: 
Whole years. (1961-90) 
1. 
2. 
3. 
4. 
R(31 Years) - AntDog (0.029794)-! 
= 0.071 
as% = 7.1% 
1961-70 R(10 Years) = 
= 0.115 
as% = 11.5% 
1971-80 R(10 Years) = 
= 0.036 
as% = 3.6% 
1981-90 R(lOYear) = 
= 0.050 
as% = 5% 
Post Graduate 
Antilog (0.047518)-1 
Antilog (0.015556)-1 
AntDog (0.020982)-l 
Whole Years (1961-90) 
1. R(31 Years) = Antilog (0.027518)-1 
= 0.065 
as % = 6.5% 
2. 1961-70 R(10 Years)- Antilog (0.039656)-l 
= 0.096 
as % = 9.6% 
3. 1971-80 R(10 Years) = AntUog (0.021634)-! 
= 0.05! 
as% = 5.1% 
4. 1981-90 R(10 Years) = Antilog (0.0!6909)-l 
= 0.040 
as % = 4% 
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Research 
1. 1961-90 R(31 Years) = AntUog (0.031520)-1 
= 0.075 
as % - 7.5% 
2. 1961-70 R(10 Years) = AntUog (0.038293)-l 
= 0.001 
as % = 0.1% 
3. 1971-80 R(10 Years) = AntDog (0.034664)-l 
= 0.082 
as% = 8.2% 
4. 1981-90 R(10 Years) = AntUog (0.016200)-1 
= 0.038 
as % = 3.8% 
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APPENDIX A-10 (i) 
Grants for Development of Social Sciences and Humanities 
Rs. (Lakhs). 
Year Staff. Equipment Books/Journals Buildings Total 
1960-61 NA NA NA NA 111.5 
1961-62 19.64 2.00 11.06 39.55 72.25 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
18.85 
29.78 
36.46 
52.7 
56.47 
NA 
39.06 
44.7 
77.29 
113.71 
NA 
128.4 
76.1 
19.78 
185.96 
68.92 
73.58 
97.9 
186.13 
2.50 
3.00 
4.12 
6.64 
6.13 
NA 
4.38 
5.59 
5.07 
6.09 
NA 
6.61 
7.80 
4.57 
30.93 
29.13 
54.23 
32.32 
19.95 
8.93 
17.5 
19.27 
25.3 
14.75 
NA 
35.7 
62.21 
54.67 
39.01 
NA 
80.11 
80.48 
101.09 
150.18 
155.00 
270.34 
142.98 
91.11 
43.18 
43.91 
32.98 
33.84 
35.05 
NA 
17.36 
21.47 
36.19 
60.33 
NA 
40.17 
42.21 
33.98 
24.85 
31.24 
38.19 
51.00 
25.62 
73.46 
94.19 
92.83 
118.48 
112.40 
NA 
96.5 
142.97 
173.22 
219.14 
NA 
255.29 
206.59 
159.42 
391.92 
284.29 
436.34 
324.2 
322.81 
Contd 
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1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
198-90 
183.83 
89.25 
45.31 
103.05 
120.8 
207.2 
342.84 
189.9 
192.8 
26.77 
13.69 
200.44 
83.16 
129.33 
240.19 
193.17 
158.71 
218.54 
161.51 
129.06 
404.01 
138.78 
242.00 
227.39 
153.25 
108.5 
233.35 
35.62 
42.93 
35.03 
209.29 
187.48 
199.17 
273.87 
158.152 
429.52 
407.73 
274.93 
684.79 
534.28 
679.61 
873.9 
963.13 
615.23 
1066.21 
Source: UGC— Annual Reports various Issues. 
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APPENDIX A-10 (ii) 
Grants for Development of Sciences 
Rs. (Lakhs). 
Year Staff. Equipment Books/Journals Buildings Total 
1960-61 _ _ _ _ 118.61 
1961-62 18.53 35.7 14.57 38.25 107.61 
1962-63 17.02 55.18 11.58 65.33 149.11 
1963-64 22.88 59.34 17.47 43.98 143.67 
1964-65 25.95 71.27 28.00 60.55 185.77 
1965-66 34.96 91.07 30.60 54.18 210.81 
1966-67 45.52 76.79 12.16 55.49 189.49 
1967-68 — — — — — 
1968-69 28.78 62.57 31.37 90.70 213.42 
1969-70 55.73 99.65 74.25 85.50 315.13 
1970-71 68.91 78.09 59.53 88.56 295.38 
1971-72 102.11 83.83 40.17 116.91 343.02 
1972-73 — — — — — 
1973-74 125.93 186.76 23.38 66.43 402.5 
1974-75 59.81 174.97 54.54 80.15 369.47 
1975-76 12.92 268.19 101.30 52.52 434.83 
1976-77 161.48 332.16 125.28 77.30 696.22 
1977-78 48.35 320.22 170.93 107.75 647.25 
1978-79 52.16 434.02 207.71 116.88 810.77 
1979-80 55.56 366.68 116.20 69.68 608.12 
Contd 
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1980-81 208.57 116.47 69.68 115.63 510.02 
1981-82 136.71 483.27 109.30 51.30 780.55 
1982-83 64.09 232.21 75.38 58.18 429.86 
1983-84 35.99 897.36 354.74 51.98 1337.07 
1984-85 88.62 357.29 145.12 88.68 679.71 
1985-86 76.24 330.57 141.84 105.4 654.05 
1986-87 148.85 312.90 109.50 233.04 804.02 
1987-88 265.19 124.25 91.26 84.44 565.14 
1988-88 127.45 129.37 87.85 206.63 551.3 
1989-90 68.69 201.54 68.83 98.45 437.51 
Source: UGC: Annual Reports, various issues 
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APPENDIX A l l 
Total cost of Higher Education 
Rs. (Crores) 
Year Total For. Ear. Total Cost. Sc,SC.Sc+ hum Total Costs 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
72.60 
87.42 
97.75 
109.65 
123.37 
138.64 
154.56 
177.86 
203.79 
232.01 
252.86 
269.33 
284.058 
294.73 
313.71 
317.99 
318.29 
337.78 
348.29 
354.16 
368.3 
394.45 
2.29 
1.79 
2.22 
2.37 
2.77 
3.28 
3.01 
3.09 
4.57 
4.68 
5.62 
6.57 
5.75 
5.93 
10.87 
9.31 
12.46 
9.32 
8.32 
11.87 
74.89 
89.21 
99.97 
112.02 
126.47 
141.92 
157.57 
206.88 
236.58 
257.54 
274.95 
301.13 
319.46 
323.92 
329.16 
347.09 
360.75 
363.48 
376.62 
406.32 
Contd. 
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1982-83 417.71 7.03 424.74 
1983-84 440.23 20.21 460.44 
1984-85 453.75 12.13 465.88 
1985-86 479.63 13.33 492.96 
1986-87 500.33 16.77 517.1 
1987-88 521.17 15.28 536.45 
1988-89 543.01 11.66 554.67 
1989-90 565.96 15.03 580.99 
1990-91 589.78 
Source: Foregone earnings computed from Appendix All and the Total cost of 
sciences, social science & Humanties taken from 'Grants for Development of sciences 
and Grants for Development of social sicences and Humanities given in Annual 
Reports of UGC. 
Sc= Science 
Sc.sc= Social Science 
hum^humanities 
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APPENDIX A-12 
Year Total cost of NNP (Crs.) Total Cost as % of 
higher edu. (Crs.) NNP 
58602 0.1271 
60168 0.148 
61165 0.163 
64216 0.174 
68942 0.183 
65734 0.215 
66089 0.238 
71519 — 
73285 0.282 
78177 0.302 
82211 0.313 
82675 0.332 
81991 — 
86010 0.350 
87116 0.366 
95433 0.339 
96253 0.341 
103670 0.334 
109466 0.329 
102937 0.353 
Contd. 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
74.89 
89.21 
9.97 
112.02 
126.47 
141.92 
157.57 
206.88 
236.58 
257.54 
274.95 
301.13 
319.46 
323.92 
328.16 
347.09 
360.75 
363.48 
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1980-81 376.62 110685 0.340 
1981-82 406.32 117140 0.346 
1982-83 424.74 119704 0.354 
1983-84 460.44 129392 0.355 
1984-85 465.88 133808 0.348 
1985-86 492.96 139025 0.354 
1986-87 517.10 144242 0.358 
1987-88 536.45 149670 0.358 
1988-88 554.67 166148 0.333 
1989-90 580.99 176159 0.329 
Source: Computed from appendixes A-8 & A-11. 
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Appendix A-13 
Enrolment = f (Net National Product) 
ENR = f (NNP) 
Constant 
Std. Err. of y Est. 
R. Squared 
No. of Observations 
Degree of Freedom 
X Co. eflBcient (s) 
Std. Err. of Coeflf. 
Constant 
Std. Err. of y Est. 
R. Squared 
No. of Observations 
Degree of Freedom 
X Co-eflBcient (s) 
Std. Err. of Coeflf. 
Constant 
Std. Err. of y Est. 
R. Squared 
No. of Observations 
Degree of Freedom 
X CoefiBcient (s) 
Std. Err. of Coeflf. 
Regression output 
-659021 
263038.5 
0.926453 
30 
28 
27.02169 
1.438810 
Post Graduates 
ENR = f 
Regression 
Research 
ENR = f 
Regression 
(NNP) 
output 
-82761.6 
28048.53 
0.931457 
30 
28 
2.992782 
0.153424 
(NNP) 
t output 
-16572 
3390.5 
0.9417 
30 
28 
0.394441 
0.018546 
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APPENDIX A-14 
Growth in Enrolment of Women 
Since 1961-62 
Year Total Enrollment Women enrollment %age of women 
Enrolment 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
980380 
1082666 
1184697 
1318227 
1488773 
1682012 
1918972 
2143264 
2432630 
2611292 
2842314 
NA 
NA 
NA 
2426109 
2431563 
NA 
NA 
2448579 
2752437 
2952066 
3133093 
169627 
200608 
230513 
267776 
318996 
364375 
421427 
477819 
543821 
589522 
650787 
NA 
NA 
553009 
595162 
627346 
NA 
NA 
689042 
748525 
816704 
880156 
17.3 
18.5 
18.7 
19.5 
21.7 
22.0 
22.3 
22.4 
22.6 
22.9 
NA 
NA 
NA 
24.5 
25.8 
NA 
NA 
26 
27.2 
27.7 
28.1 
Contd 
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1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
3307649 
3404096 
3605029 
3754409 
3910828 
4074676 
4246878 
4425247 
940253 
992139 
1067484 
1148849 
1224089 
1291672 
1367495 
1436887 
28.4 
29.1 
29.6 
30.6 
31.3 
31.7 
32.2 
32.5 
Source UGC: University development in India 
figures - various issues 
Basic facts and 
UGC; Annual Report, various issues 
lO 
^ 
BIBLIOGRAPHY 
BOOKS 
1. Adamantios Pepelasis, Leon Mears, Irma adelman; Human 
resource; Economic Development, Analysis and case Studies. 
2. Becker, G.S. 'Investment in on the job training' in Economics 
of Education 1, selected Readings, Vol. 1, Ed. M. Blaug, 
Penguin Books, 1968, reprinted 1971. 
J . 'Human Capital: A theoretical and Empirical analysis 
with special reference to Educat ion. National Bureau of 
Economic Research, Princeton, New York, 1964. 
4. Blaug M: A. Selected Annotated Bibliography in Economics of 
Education. London University. Institute of education, Education 
Libraries. Bulletin. Supplement. 8. 
5. "Economics of Education II, Selected Readings", 
Penguin Books, 1968, reprinted 1971. 
6. "The Rate of Return on Investment in Education", in 
Economics of Education I , Selected Readings. Penguin Books, 
1968 reprinted 1971. 
7. Bowinan M.J. "The Human Investment Revolution in Economic 
thought" in Economics of Education Selected Readings Vol. 2, 
ed. M. Blaug Penguin Books 1968, reprinted 1971. 
135 
8. "Costing of Human Resource Development." In Economics of 
Education, EAG Robinson & J.E. Vaizey. 
9. Bowman M.J. and C Arnold Anderson, "Role of Education in 
Development" in Development of the Emerging Countries. 
Chapter V. The Brookings Inditutions Washington D.C. 1962. 
10. Correa H: The Economics of Human Resources. North Holland 
Publishing company Amsterdam. 1963. 
11. Denison, E.F., "The Sources of Past and Future Growth in Human 
Capital and Manpower Development, ed. by Ronald A. Wykstra, 
Dept. olf Economic Colorado, Free Press, Macmillan, State Univ., 
London, 1971. 
12. Galbraith, J.K. 'The need of Developing Human Resources, in 
Economic Development, Challenge and Promise ed. by Stephen 
spiegelglas and charles J. Walsh. Prentice Hall Inc. New Jersey. 
1970. 
13. Harbison, Freder ick, Approaches to Human Resources 
Development in Leading Issues in Economic Development, ed. 
by Gerald Meirs, 3rd edn. Oxford University Press, New York, 
1976. 
14. Harbison, Frederick: The Need of Developing Human Resources, 
in Economic Development, challenge and Promises ed., Stephen 
spiegealas and Charles J. Walsh. Prentice Hall Inc. New. Jersey, 
1970. 
136 
15. Harbison and Myers: Strategies of Human Resource Development, 
in Economics of Education 2. Selected Readings, ed. M. Blaug, 
Penguin Books, 1969. 
16. Harbison and Myers: Educational, Manpower and Economic 
growth— Strategies of Human Resource Development, Oxford & 
IBH Publishing Co. Calcutta, 1968. 
17. Harberger, A.C.: "Investment in Men Vs. Investment in 
Machnies— The case of India," in Education and Economic 
Development ed., CA Anderson and M.J. Bowman. 
18. Johnson. H.G., "Towards Generalised capital Accumulation 
Approach to Economic Development" in Economics of Education, 
Selected Readings, Vol. I ed. by M. Blaug. Penguin Books, 
1968. 
19. Kindleberger, C.P. & Herrick, B., Economic Development, 3 edn. 
McGraw Hill Book Co. Inc., New York. 1977. 
20. Mabry Bevars. D. Economics of Manpower and the Labour 
Market, Bowling Green State University, New York, 1973. 
21. Meir, G.H. Leading Issue in Economic Develoment, 3rd ed. New 
York, Oxford University Press, 1976. 
22. Mushkin. S.J. (ed) The Economic of Higher Education, U.S. 
Department of Health Education and Welfare; Office of 
Education, Washington D C , 1962. 
137 
23. Rado, E.R. and Jolly, A.R. "Projecting the Demand for Educated 
Manpower: Case Study", in Economic of Education, Vol.2, 
Selected Readings, Ed. M Blaug, Penguin Books, 1968. 
24. Raza, M. and Agrawal, Y. Higher Education in India - Retrospect 
and Prospect, ed. Moonis Raza, Associat ion of Indian 
Universities, New Delhi, 1991. 
25. Schultz, T.W. Investment in Human capital: Role of Education 
and Research. Free Press, Macmillan Ltd. New York, London. 
1971. 
26. Schultz: The Economic Value of Education Ford Foundation 
Columbia University Press. 1963. 
27. Sirageldin I, (ed) Research in Human Capital and Development, 
A Research Annual, Vol. 1, Jan Press, Inc . Greenwich , 
Connecticut, 1979. 
28. Sinha, M. R. (Ed.) The Economics of Manpower and Planning 
Bombay Asian Studies Press 1965. 
29. Sen Amartya (ed): Growth Economics selected Readings London. 
Penguin. 1970. 
30. Singer, H.W. Education and Economic Development International 
Development: Growth and Change McGraw Hill Book Co., New 
York. 
138 
31. Shaffer, H.G. Critique of the concept of Human capital in 
Economics of Education I selected Readings, Vol. I, EBS, ed. by 
M. Blaug, Penguin Books, 1968. 
32. Ritzen, J .M.M. Education, economic growth and Income 
distribution, Amersterdam N. Holland, 1977. 
33. Thirl wall, A. P. Growth and Development with special reference to 
developing economics 3rd ed. London. Macmillan. 1986. 
34. Vaizey John, The Economic of Education Faber Faber London. 
1962. 
35. Waines, W.J. 'The role of education in Economic Development', 
in Economic Development: Challenge and Promises, ed. Stephen 
Spiegelglas and Charles J. Walsh, Prentice Hall, INC, New Jersy, 
1970. 
36. Weisbrod, Burton, A. 'Education and Investment in Human 
Capital", in Human Capital Formation and Manpower 
Development, ed. Ronald A. Wykstra, Dept. of Economics, 
Colorado States University, Free Press, Collier and Macmillan 
Ltd., London. 1971. 
37. Weisbroad, "External effects of Investment in Education" in 
Economics of Education, Selected Readings Vol. I, ed. M. Blaug, 
ELBS & Penguin Books, 1968. 
139 
38. Zuvekas, Clarence, Economic Development An Introduction, 
Macmillan, London , 1979. 
39. Bowman, W.G. "Assesseng the economic Contribution of 
education", in Economies of Education, Vol. 1, ed. M. Blaug, 
Penguin Books, 1968. 
40. Kiker, "Historical Roots of Concept of human capital in Human 
Capital Formation and Manpower Develoment; ed. Ronald A. 
Wykstra, Dept. of Economics Colorado States University free 
Press, New York & Collier. Macmillan Ltd., 1971. 
41. Agarwal. A.N. "Capital Formation and Savings", in Indian 
Economy: Problems of development and Planning. Wiley 
Eastern Ltd., N. Delhi, 1987. 
42. Berg Allan, "Nutrition Factor' in Leading Issues in economic 
development ed. Gerald Meir, Ilrd ed. Oxford University Press 
New York, 1976. 
43. Schultz T.W. "Rise in the Capital Stock Represented by Education 
in the United States, 1900-1957," in Human Capital Formation 
and Manpower Development ed. By Ronald Wykstra, Free Press, 
New York, 1971. 
44. Nayar D.P. "Education as Investment in Education as Investment 
edt. Balgit Singh Meenakshi Prakashan Meerut Delhi Calcutta, 
1967. 
140 
45. Ingvar Svennilson: "Education, Research and other unidentified 
Factors in Growth" in Human Capital Formation and Manpower 
Development ed. By Ronald Wykstra, Free Press, New York, 
1971. 
^REPORT 
1. Economic intelligence service Basic Statistics relating to the 
Indian economy. Aug. 1993 and 1987 centre for monitoring 
Indian economy. 
2. Government of India, Ministry of Education Report of the 
Education Commission, 1964-66. 
3. Government of India, Ministr>' of Education and Social welfare. 
Education in India. 
4. Government of India , Chal lenge of Educat ion a Pol icy 
Perspective, Aug, 1985, New Delhi. 
5. Govt, of India- Dept of education Ministry of human Resource 
Development. Budgetary Resources for Education, 1951-52 to 
1993-94 New Delhi India, 1995. 
6. International encyclopedia of the social sciences Vo.2 Macmillan 
Company and free Press. 
7. International encyclopedia of Education - Research and Studies 
Vol. 3, Husen and Postleth waite, Pergamon Press, Oxford, New 
York, 1985. 
141 
8. International Encyclopedia of Education - Research and Studies 
Vol. 4, Husen and Postleth Waite, Pergamon Press, Oxford, New 
York, 1985. 
9. Report of the committee for review of National Policy on 
education 1986. Final Report 26 Dec. 1990. Ramamurti 
committee. Towards an enlightened and Humane Society NPE 
1986 - A review Pt. 1. 
10. University Grants Commission Annual Reports various issues 
since 1960-61. 
11. University Grants Commission. Basic Facts and Figures of 
Universities various issues since 1960-61. 
12. World Bank Policy Research Bulletin, Aug-Oct. 1993, Vol.4, 
No.4, World Bank, Washington, DC. 
13. World Development Report 1991— The Challenges of 
Development World Development indicators. Published for the 
World Bank, Oxford Univ. Press, 1991. 
14. World Bank 1986, "Financing Education in Developing Countries, 
An Exploration of Policy Options, Washington D.C. 
142 
JOURNAL 
1. Balasubraminiam M, ^^Investment in Human Resources", in Indian 
Economic Association, 48th Annual conference. Dec. 1965 
Benaras. 
2. Becker, G.S., Investment in Human Capital: A Theoretical 
Analysis, Journal of Political Economy, Vol. LXX, No.5, Part. 2, 
Univ. of Chicago Press, Chicago, Supp., Oct. 1962. 
3. Bhargava. P.K. "Economic development and Investment in Hirnian 
Capital" in Indian Journal of Economics, Vol. XLVII, Part IV, 
April 1967. 
4. Blandy, R. "Marshall on Human Capital: A Note, in Journal of 
Political Economy, Vol.75, No.6, Dec. 1967. 
5. Blaug, M. "The Empirical Status of Human Capital Theory: A 
Slightly Jaundiced Survey, in Journal of Economic Literature, 
Vol.14, No.3, Sept. 1976. 
6. Boissiere, M, Knight, J.B. and Sabot, R.H., Earnings, Schoohng, 
Ability and Cognitive Skills, in American Economic Review, Vol. 
75, No.5, Dec. 1985. 
7. Common Wealth Universities Year Book- 1995-96 Association of 
Commonwealth Universities. Vol. I. London, 1996. 
143 
8. Denison, E.F. "Education Economic Growth and Gaps in 
information, in Journal of Political Economy, Vol.LXX, No.5, 
Part 2, Supp. Oct. 1962. 
9. Haley, W.J., Human Capital: The Choice Between Investment and 
Income, in American Economic Review, Vol. LXIII, No.5, Dec. 
1973. 
10. Mincer, J. "On-the-Job Training: Costs, Returns and Some 
implications, in Journal of Political Economy, Vol. LXX, No.5, 
Part 2, Supp. Oct., 1962. 
11. , The Distribution of Labour Incomes: A Survey with 
Special reference to the Human Capital Approach, in Journal of 
Economic Literature, Vol. VIU, No.5, March, 1970. 
12. Panchmukhi, P.R. "Educational Capital in India: Notes" Indian 
Economic Journal Vol. Xn. Jan-Mar. No.3 1965. 
13. , "A note on Human Capital concep t s . " Indian 
Economic Journal Vol. XVII. Jan-Mar, 1971. No.3. 
14. Renshaw, E.F., "Estimating the Returns to Education, The Review 
of Economic and Statistics, Vol.XLII, No.l, Feb. 1962. 
15. Schultz T.W. "Investment in Human Capital", American Economic 
Review, Vol. LI, No.l, March, 1961. 
16. "Reflections on Investment in Man" Journal of 
Political Economy. Vol. LXX, No.5, Part 2, Supp. Oct. 1962. 
144 
17. "Resources for Higher Education: An Economists 
View" Journal of Political Economy, Vol.76, No. 3, May/June, 
1968. 
18. "Capital Formation by Education, Journal of Political 
Economy, Vol. LXVIII, No.6, Dec. 1960. 
19. Sengupta, PR., "Utilization of Scientific and Technical Manpower 
for Econom ic Growth, Manpower Journal, Vol.XIII, No . l , 
lAMR, New Delhi, Apr.June, 1977. 
20. Malhotra, P.C. and Minocho, A.C. "Capital formation in Human 
Resources through Education" in Indian Economic Association, 
48th Annual Conference, Banaras Dec. 1965. 
21. Panchmukhi, PR. 'Measurement of Educational Outputs", Indian 
economic association 48th Annual Conference, Banaras, Dec. 
1965. 
22. Nadkarni. M. V. "Some definational Aspects of Investment in 
Human Capital" in Indian Economic Association, 48th Annual 
conference, Banaras, Dec. 1965. 
23. Devarajan, G. '"The Rationale of Investment in Education," 
Indian Economic Association, 48th Annual conference, Benaras, 
Dec. 1965 
24. Adhvaryu, J.H. "Investment in Human Resources," Indian 
Economic Association, 48"' Annual Conference, Benaras, Dec. 
1965. 
145 
25. Ghosal, S.N. "Developing Human Capital- India A Study," in 
Indian Journal of Economic, No. 181, Oct. 1965. 
26. Joshi, M.D. ''Investment in Man" in the Indian Journal of 
Economics, No. 181, Oct. 1965. 
27. Nanjundappa, D.M. "An Appraisal of the Criteria for Investment 
in education" in Indian Economic Association, 48th Annual 
Conference, Benaras, Dec. 1965. 
28. Haulman, C.A. "A note on Human Capital concepts in Pre-
classical economic thought" in the Indian Economic Journal 
vol.18, No.3 Jan-Mar 1971. 
29. Banomali D. "Economic Growth and Pattern of Human Capital 
Formation" in Manpower Journal Vol. XIII, No.4 Jan-Mar. 1978. 
lAMR, N. Delhi. 
30. Houthakker, H.S.. Education and Income in the Review of 
Economics and Statistics, Vol. XLI. Feb. 1959. 
31. Welch, F. "Education in Production in Journal of Political 
Economy, Vol.78 NO.l. Jan-Feb. 1970. 
32. "Measurement of the Quality of Schooling", American 
Economic Review, Vol. LVI. No.2, May 1966. 
